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THE  PALEOGEOGRAPHY  AND  EVOLUTION  OF  CROTALUS  WILlARDI , 
WITH  A  FORMAL  DESCRIPTION  OF  A  NEW  SUBSPECIES  FROM 
NEW  MEXICO,  UNITED  STATES 

Herbert  S.  Harris,  Jr.  and  Robert  S.  Simmons'1 


ABSTRACT 

A  new  subspecies,  Crotalus  willardi  obscurus ,  is  described  from  the 
pine-oak  woodland  of  the  Animas  Mountains,  Hidalgo  County,  New  Mex; co . 
The  new  subspecies  is  distinguished  from  all  other  subspecies  of  C.  willardi 
by  the  absence  of  white  flash-marks  on  the  head. 

Crotalus  willardi  belongs  to  the  derivative  Madrean  Woodland  biotic 
community,  which  may  have  developed  in  situ  from  tropical  ancestors  and 
was  closely  associated  with  the  Madro-Tertiary  Geoflora.  It  reached  its 
distributional  peak  by  mid-Miocene .  Subsequent  restriction  and  expansion 
during  the  Pliocene  and  Pleistocene  differentiated  the  existing  subspecies 
of  today. 


INTRODUCTION 

Crotalus  willardi  Meek,  with  a  prominent  i nternasa 1 -cantha 1  ridge, 
is  one  of  the  more  distinctive  of  the  rattlesnakes.  There  are  presently 
four  known  subspecies  of  Crotalus  willardi ,  all  with  prominent  white  flash- 
marks  on  the  head.  Th ree  of  t hese ,  C.  willardi  willardi  Meek^  C.  willardi 
meridionalis  K1  auber  ,  and  C .  willardi  amabilis  Ander  son  ,  have  facial  flash- 
marks,  while  the  fourth,  C.  willardi  silus  Klauber,  has  lost  this  ad¬ 
ditional  distinctive  pattern.  Crotalus  w.  willardi  is  known  from  the 
Santa  Rita  and  Hauchuca  Mountains  of  Arizona,  the  Sierra  de  los  Ajos, 
Cerro  Sierra  Azul  (Klauber,  19^9,  1956;  Bogert  and  Degenhardt ,  1961)  and 
the  Sierra  de  Cananea  in  Mexico  (Fig.  l).  Crotalus  w.  meridionalis  is 
present  1  y  known  on  1  y  from  the  Sierra  Madre  of  Durango  and  Zacatecas,  while 
C .  w.  amabilis  is  known  only  from  the  Sierra  del  Nido  of  Chihuahua  (An¬ 
derson,  1962).  Crotalus  w.  silus  has  by  far  the  largest  distribution  of 
any  C.  willardi  subspecies,  occurring  in  the  Sierra  Madre  Occidental  of 
western  Chihuahua  and  eastern  Sonora  along  the  Continental  Divide  and 
including  the  Sierra  Huachinera,  Sierra  del  Tigre,  Sierra  de  Oposura, 
Sierra  Nacozari,  Sierra  Aconchi  and  from  near  Yecora  (Lowe  and  Wright, 
per.  comm.)  in  Sonora.  In  1 96 1 ,  Bogert  and  Degenhardt  extended  the  range 
of  Crotalus  willardi  roughly  17  miles  north  of  the  I nternat iona 1  Boundary 
to  the  Animas  Moun ta i ns  of  H i da  1  go  County,  New  Mexico.  Based,  apparently, 
on  Klauber's  19^9  description  of  C.  w.  silus ,  they  observed  little  dif¬ 
ference  i  n  th  i  s  new  mater  i  a  1  .  Live  and  preserved  specimens  of  C.  w.  silus 
were  uncommon  and  to  some  extent  unavailable.  They  apparently  failed  to 
observe  obvious  differences  between  C.  w.  silus  and  the  Animas  Mountain 
specimens . 

■^Department  of  Herpetology,  Natural  History  Society  of  Maryland,  Balti¬ 
more,  Maryland  21218. 
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Fig.  1.  Geographic  d i s t r i but i on  of  t he  subspecies  of  Crotalus  willardi. 


Page  2 


Bulletin  Maryland  Herpetological  Society 


Volume  12  Number  1 


March  1976 


SPECIES  ACCOUNT 

K1 auber 1 s  or  i  g  i  na 1  description  of  Crotalusw.  silus  d i d  not  exemp 1 i f y 
the  characters  by  which  the  new  race  (C.  w.  obscurus )  can  be  separated. 
Since  it  is  necessary  to  describe  several  characters  of  C.  w.  silus  in 
order  to  separate  C.  w.  obscurus  we  will  briefly  redefine  C.  w.  silus. 


Crotalus  willardi  silus  K1 auber 
West  Chihuahua  Ridge -nosed  Rattlesnake 

1917.  Crotalus  willardi  (part)  Stej neger  and  Barbour  ,  Check  L i  st  of  North 
Amer.  Amph.  and  Rept.  (ed.  1),  p.  111. 

1949.  Crotalus  willardi  silus  Klauber,  Trans .  San  D 1  ego  Soc  .  Nat .  Hist., 
vo 1 .  11,  no .  8 ,  p .  128. 

Holotype.  —  Museum  of  Vertebrate  Zoology,  No.  46694.  Collected  13 
August  1  948  by  R.  McCabe,  on  the  Rio  Gavilan,  7  miles  southwest  of  Pacheco , 
Chihuahua,  Mexico,  elevation  6200  ft. 

Paratypes .  —  There  were  8  specimens  from  the  El  Tigre  Mine,  Sonora, 
Mexico,  University  of  Michigan  Museum  of  Zoology  (UMMZ) ,  78449“55  (UMMZ 
78455  consists  of  two  juvenile  specimens),  and  17  specimens  from  the 
Mexican  state  of  Chihuahua:  Museum  of  Comparative  Zoology  (MCZ)  36889, 
46692-3,  46695-6  ,  Un  i  ted  States  Nat iona  1  Museum  of  Natura  1  History  (USNM) 
26593,  42496-7,  42709,  46322-6,  Prof.  D.  D.  Brand  3  unnumbered. 

Range . —  Known  from  and  apparently  rest r i cted  to  the  isolated  pine- 
oak  woodland  habitats  in  the  Sierra  Madre  Occidental  of  western  Chihuahua 
and  eastern  Sonora  a  1 ong  the  Cont i nenta  1  Divide  and  including  the  Sierra 
Huachinera,  Sierra  de  Oposura,  Sierra  Nacozari,  Sierra  del  Tigre,  Sierra 
Aconchi,  and  near  Yecora  in  Sonora,  Mexico. 

Diagnostic  characters.  —  A  subspecies  differing  from  Crotalus  w. 
willardi 3  C.  w.  amabilis 3  and  C.  w.  meridionalis  in  lacking  a  prominent 
white  vertical  1  i  ne  on  the  rostra  1  and  menta 1  and  in  having  the  promi nent 
white  flash-mark  that  or i g i nates  on  the  last  supralabial  passing  forward 
to  a  point  just  below  the  eye  and  then,  i  f  cont i nu i ng  ,  becoming  faint  and 
passing  into  the  pit,  instead  of  passing  farther  forward  (along  the  top 
edge  of  pit)  to  the  nasals  and  internasals  (Fig.  2b).  It  differs  from 
C.  w.  obscurus  in  having  this  prominent  white  flash-mark.  Crotalus  w. 
obscurus  has  no  white  flash-marks  (Fig.  2a). 

Description  of  the  Holotype.  —  To  Klauber's  (1949)  original  des¬ 
cript  ion  of  the  type,  we  can  only  add  the  following:  Klauber  stated  that 
"The  last  5  or  6  supralabials  are  lighter,  with  fewer  punctat ions . 11  In 
the  type  the  wh  i  te  f  1  ash-mark  originates  on  the  last  supralabial  and  passes 
forward  to  the  level  of  the  sixth  supralabial  (counting  forward ,  from  the 
last  supralabial).  This  area  is  white  giving  the  appearance  of  white 
enamel,  and  not  just  "lighter,  with  fewer  puncta t i ons . "  There  are  10 
rattle  fringe  scales. 

Variation  within  the  Subspecies.  —  We  have  examined  23  of  the  26 
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specimens  initially  seen  by  Klauber,  reviewed  his  data  on  4  additional 
specimens  and  have,  in  addition,  examined  27  others  (see  Table  l).  The 
following  is  based  on  all  of  the  available  specimens  (54)  of  Crotatus  w. 
situs.  Since  some  specimens  were  injured  and  others  only  represented  by 
"skins"  it  was  impossible  to  get  54  counts  for  each  character  examined. 
Therefore  following  each  mean  (or  mode  in  the  case  of  scale  rows)  the 
number  in  parentheses  represents  the  number  of  specimens  used  in  determining 
that  s tat i s t i c . 

The  largest  specimen  available  is  the  type  measuring  636  mm.  The 
sma 1 1 es t  sped  men  i  s  a  j uven i 1 e  measur i ng  1 84  mm .  The  tail  length  of  males 
averages  10.57  (23)  percent  of  the  total  length  and  in  females  8.91  (20) 
pe  rcen t . 

Out  of  53  specimens,  2  have  29  scale  rows  at  mid-body,  23  have  25 
scale  rows,  26  have  27  scale  rows  and  2  have  26.  The  usual  scale-row 
formula  is  29-25/27-19.  The  2  or  3  lowest  scale  rows  are  smooth,  all 
others  keeled.  Some  scales  have  faint  paired  apical  scale  pits. 

The  vent  ra  Is  in  the  males  range  from  1  46  to  1  59 »  with  a  mean  of  152.38 
(26),  and  in  the  females  from  148-163,  with  a  mean  of  155.29  (22).  The 
subcaudals  in  the  males  vary  from  28-33,  mean  30.36  (28),  and  in  the  fe¬ 
males  from  24-30,  mean  26.59  (22). 

We  agree  with  the  remaining  data  as  presented  by  Klauber  except  as 
follows.  The  infralabials  range  from  13-16  averaging  14.13;  and  the 
supralabials  1 3 “ 1 6  averaging  14.24.  It  should  be  emphas i zed  that  the  wh  i  te 
band  running  from  the  last  supralabial  forward  and  somet imes  entering  the 
pit  is  a  white  (reminiscent  of  enamel)  flash  type  mark. 

The  head  and  body  dorsal ly  are  brown,  the  pigment  being  finely  and 
evenly  distributed.  Minute  black  or  dark  brown  spots  are  evident  on  each 
scale  if  examined  closely,  but  are  not  very  conspicuous.  There  are  also 
larger  black  spots  scattered  dorsally  over  the  scales;  the  largest  and 
most  noticeable  are  on  the  head.  There  is  a  definite  darker  brown  band 
pass i ng  from  the  eye  to  just  above  the  last  supralabial.  The  white  flash- 
mark  of  Cvotatusw.  situs  borders  th  i  s  band  below.  On  some  specimens  this 
flash-mark  is  bordered  by  black  in  the  way  of  dots  or  actual  outlining. 
The  flash-mark,  generally,  from  the  last  supralabial,  passes  forward  to 
a  point  just  below  the  eye,  the  second  i nterocu 1 ab i a  1  counting  from  the 
labials  toward  the  orbit.  From  here,  i f  i  t  cont i nues ,  it  usually  but  not 
always  becomes  fainter  and  passes  upward  and  into  the  pit.  This  flash- 
mark  generally  rises  above  the  supralabials  just  posterior  to  the  eye. 
The  wh i te  f 1 ash-ma rk  passes  forward,  in  all  specimens  exam i ned ,  an  average 
of  8.0/8. 1  supralabials.  The  shortest  white  flash-mark  recorded  was  4/3 
on  one  specimen,  and  the  longest  11/11  on  three  specimens.  This  white 
area  covers  approximate!  y  the  lower  4/5ths  or  more  of  each  1  ab  i  a  1  included. 
There  is  rarely  any  dark  stippling  in  this  "enameled"  area,  although  the 
edges ,  on  occas i on ,  may  be  slightly  stippled.  Rattle  fringe  scales  varied 
from  8-10,  31  specimens  had  8,  3  had  9,  and  11  had  10. 

The  clinal  variation  shown  in  Crotatus  w.  situs  is  most  evident  in 
the  increase  in  the  number  of  scale  rows  at  mid-body  from  north  to  south 

(25  to  27) . 
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Specimens  from  Chihuahua,  espec i a  1 1 y  the  northern  part,  were  a  very 
dark,  rich  brown.  In  eastern  Sonora  the  material  seen  was  lighter,  and 
in  central  Sonora  even  lighter.  This  is  perhaps  due,  in  part,  to  the 
gradient  of  increasing  aridity  and  more  open  vegetation  in  the  disjunct 
habitats  west  of  the  Sierra  Madre  proper. 

The  popu  1  at  i ons  f  rom  the  An  imas  Mounta  i  ns  ,  H  i  da  1  go  Coun ty  ,  New  Mexico 
and  the  Sierra  de  San  Luis,  Chihuahua  are  significantly  different  from 
the  known  subspecies  and  are  described  as  follows: 


Crotalus  willardi  obscurus  subsp.  nov. 
New  Mexican  Ridge-nosed  Rattlesnake 


Crotalus  willardi  situs  (part)  Bogert  and  Degenhardt,  American 
Mus.  Novitates,  no.  2064,  p.  3 

Crotalus  willardi  situs  (part)  Klauber,  Rattlesnakes,  vol.  1,  p.  54 . 
Crotalus  willardi  obscurus  Harris  and  Simmons,  Nat1 1 .  Parks  and 
Conserv.  Mag.  48{ 3 )  : 2 3 . 

Hoi otype .  —  United  States  National  Museum  of  Natural  History  (USNM) 
No.  1 95546,  adult  male  collected  in  September  1965  by  Charles  Hanson. 
Type  locality  upper  end  Indian  Creek  Canyon,  Animas  Mountains,  Hidalgo 
County,  New  Mexico. 

Pa ra types .  —  Twelve  specimens  of  which  eleven  are  from  the  type 
locality,  American  Museum  of  Natural  History  (AMNH)  79056,  81796,  Los 
Angeles  County  Museum  of  Natura 1  History  (LACM)  67265,  University  of  New 
Mexico  (UNM)  6737,  6738,  10083,  1 0084 ,  13715,  13716,  13717,  and  RS  955 
HSH/RSS  in  the  authors'  collection.  One  specimen,  University  of  Arizona 
(UA)  27943,  is  from  the  west  slope  of  the  Sierra  de  San  Luis,  Chihuahua, 
Mex i co . 


1961  . 

1972. 

1974. 


Range .  —  Known  at  present  from  the  Animas  Mountains,  New  Mexico, 
and  the  Sierra  de  San  Luis  in  Chihuahua.  Limited  pockets  of  suitable 
habitat  may  exist  in  the  Peloncillo  Mountains  and  Big  Hatchet  Mountains 
of  New  Mexico. 

Diagnostic  characters.  —  A  Crotalus  willardi  lacking  a  1  1  prom  i  nen  t 
white  flash-marks  on  the  head  (Fig.  2a).  Vestigial  light  areas  may  be 
present ,  espec i a  1  1  y  along  the  last  supraoculars,  but  are  not  the  character¬ 
istic  white  flash-marks  associated  with  the  other  subspecies.  The  low 
dorsal  scale  count  at  midbody  (mode  25)  and  high  number  of  subcaudals 
(average  30.1  in  males,  25.9  in  f ema 1 es )  and  1 i ght  g rey  or  brown i sh  dorsal 
col  ora t ion  are  character i st i c  of  th i s  subspecies.  The  lackof  white  flash- 
marks  on  the  head  ,  the  abundant  melanophore  f i ne-s t i pp 1 i ng  on  the  surfaces 
of  the  head  ,  and  the  light  grey  or  light  brownish  ground  color  immediately 
set  C.  w.  obscurus  apart  from  the  other  known  subspecies  of  C.  willardi 
(Fig.  3). 

Description  of  the  Holotype. —  An  adult  male  (Fig.  4),  having*a 
total  1  ength  of  576  mm.  and  a  tail  Tength  of67  mm.,  the  ratio  being  0.116. 
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Head  measures  28.1  mm.  in  length  and  17-9  mm.  in  width.  Proximal  rattle 
measures  6.1  mm .  Dorsa 1  sea  1 e  row  formu la  is  29-25-19  with  11  rows  at  the 
level  of  the  tenth  subcaudal  on  the  tail.  First  two  scale  rows  are  smooth , 
the  second  two  rows  weakly  keeled,  while  all  other  dorsal  scale  rows  are 
strongly  keeled.  Ventrals  number  149  (146  by  the  Dowling  method)  and  the 
subcaudals  29.  Rattle  fringe  scales  number  8,  and  are  long  and  pointed 
and  feather  out  over  a  light  brown  proximal  rattle  that  is  spotted  with 
black.  First  and  last  seven  subcaudals  are  divided.  There  is  an  extra 
one-half  subcaudal  on  the  left  side  which  if  counted  wou Id  make  8  divided 
onthatside.  Anal  isentire.  Paired  apical  scale  p  i  ts  a  re  fa i nt 1 y  visible 
on  some  scales.  Supralabials  number  13/14  and  the  infralabials  14/14. 
First  i n f ra 1 ab i a  1 s a  re  und i v i ded .  Rostral  is  higher  than  wide  and  is  con¬ 
tacted  by  6  scales:  paired  first  supralabials,  prenasalsand  internasals. 
On  the  sides  of  the  head  the  large  scales  comprise  pre-  and  post-nasals, 
2  loreals,  and  upper  and  lower  preoculars,  the  lower  preocular  being 
cha racte r i s t i ca 1 1 y  crescent  shaped.  There  are  2  to  3  scales  between  the 
labials  and  suboculars.  There  are  3  postoculars,  2  suboculars  on  the 
right  side  and  3  on  the  left.  On  top  of  the  head  the  scales  comprise  a 
pa  i  r of  sharpl y  upturned  i nternasa 1 s  ,  and  on  each  side,  3  canthals.  First 
canthal  forms  part  of  the  ridge  formed  by  the  sharply  upturned  internasals. 
Second  cantha 1 s  form  a  less  distinct  posterior  port i on  of  th i s  ridge,  and 
are  the  largest  of  the  canthals.  Third  canthals  are  small  and  contact 
the  supraocu 1  a rs .  Supraoculars  a  re  the  1  a rges t  scales  on  the  head.  There 
are  about  34  small  scales  in  the  internasal  prefrontal  region.  Minimum 
number  of  scales  between  the  supraoculars  is  7.  Mental  is  triangular. 
First  i nf ra 1 ab i a  1 s  meet  on  the  med i an  line.  Second  and  third  infralabials 
contact  the  genials  on  each  side.  There  are  no  intergenials  or  submentals. 

The  head  is  tannish  dorsally  with  many  small  black  spots  which  are 
smallest  anter ior 1 y  and  1  a rgest  posteriorly.  The  sideofthe  head  is  also 
tannish  with  melanophore  fine-stippling  and  fewer  blackish  spots.  The 
three  supralabials,  next  to  the  last,  have  fewer  punctations  than  the  rest, 
giving  them  a  lighter  appearance.  The  postocular  band  was  only  faintly 
discernible  in  life  and  is  now  (in  preservative)  invisible.  Ventrally 
the  melanophore  fine-stippling  is  obvious  on  the  infralabials,  genials  and 
adjacent  gulars,  including  a  patch  on  each  side  in  about  the  area  of  the 
8th  throuqh  10th  i  nf ra 1 ab i a  1 s . 

The  dorsal  pattern  consists  of  26  blotches  on  a  light  tan  background. 
The  blotch  color  is  slightly  darker  dorsally  but  slowly  grades  into  the 
background  color  laterally  so  that  the  lower  limits  of  the  blotches  are 
ill-defined.  Posteriorly  there  i  s  somewhat  more  def i n i t i on  on  the  lateral 
edges  of  the  blotches.  The  blotches  are  about  8  scale  rows  long  and  are 
separated  posteriorly  by  an  interspace  of  light  beige  or  white  of  1~H 
scale  rows.  This  lighter  interspace  is  bordered  irregularly  with  dark 
brown  to  black  edging  which  is  darkest  adjacent  to  the  interspace  and 
gradually  grades  out  into  the  blotch.  The  blotches,  i  nterspaces  ,  and  edg  i  ng 
are  more  prominent  posteriorly.  Anteriorly,  the  blotches  are  almost  in¬ 
discernible  as  the  light  i nterspaces  and  da rk  edging  become  somewhat  ir¬ 
regular.  Laterally  there  are  one  or  two  "rows"  of  indistinct  brown  spots. 

There  are  3/2  darker  bands  on  the  tail  anter i or  1 y ;  the  next  one  (4/3) 
forms  a  darker  band  that  continues  onto  the  fringe  scales.  This  band  is 
well  defined  laterally  giving  the  appearance  of  a  striped  tail. 
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The  venter  is  buff  with  irregular  brownish  mottling.  This  becomes 
more  pronounced  posteriorly.  The  lower  edge  of  the  first  row  of  scales, 
and  the  posterior  edge  of  the  ventral s are  for  the  most  part  light  edged. 
The  undersurface  of  the  tail  is  more  finely  stippled  and  has  some  dark 
spotting  posteriorly. 

The  left  hem i penes  i  s  ext ruded  and  has  short  and  heavy  spines  on  the 
shoulders  and  the  reduction  of  these  spines  to  reticulations  is  quite 
sudden . 

Variation  within  the  Subspecies.  —  The  fol  1  owi  ng  i  s  based  on  the 
14  available  specimens  (Table  1 ) ;  RS  954  HSH/RSS  was  not  included  in  the 
paratypic  series  because  of  its  poor  condition.  The  largest  specimen 
examined  was  an  adult  male  measuring  64l  mm.  (UNM  13715).  The  smallest 
specimen  presently  available  measures  244  mm.  The  tail  length  of  males 
averages  10.57  (7)  percent  and  for  females  averages  8.54  (6)  percent. 

All  14  of  the  ava i 1 ab 1 e  specimens  have  25  scale  rows  at  m i dbody .  The 
usual  scale  row  formula  is  29-25-19.  The  two  or  three  lowest  scale  rows 
a  re  smooth ;  all  others  kee  led.  Pa  i  red  apical  scale  pits  are  faintly  evident 
on  some  scales. 

The  vent  ra 1 s  in  the  males  varied  from  1 49“ 1 55 ,  with  a  mean  of  151.1 
(7),  and  in  the  females  from  150-156,  with  a  mean  of  154.3  (7).  The  sub- 
caudals  in  the  males  vary  from  2 9_ 3 3 ,  mean  30.1  (7),  and  in  the  females 
from  24-30,  with  a  mean  25.9  (7). 

The  top  of  the  head  is  concave  as  in  the  other  subspecies  of  Crotalus 
willardi .  The  head  scales  of  this  subspecies  have  no  outs tand i ng  pecular- 
i t i es  as  compared  to  the  other  subspecies  except  to  say  that  they  appear 
to  be  more  spinose  dorsal ly.  The  i nf ra 1 ab i a  1 s  vary  f rom  13-l6  and  average 
14.2,  while  the  supralabials  vary  from  1 3 - 1 6  and  average  14.4. 

The  head  marks  of  C.w.obscurus  are  much  less  consp  i  cuous  than  i  n  any 
other  subspecies.  The  head  and  body  are  1 ight  gray  to  light  brownish-gray. 
Minute  spots  (fine-stippling)  of  blackordark  brown  are  evident  on  each 
sea  1 e  and  can  be  p 1  a i n 1 y  seen.  There  are  also  larger  black  spots  scattered 
over  the  body  and  head;  the  1 argest  and  most  conspicuous  are  on  the  head. 
The  dorsal  background  color  of  Crotalus  w.  obsourus ,  in  life,  is  reminiscent 
of  an  old  preserved  C.  w.  situs  in  which  the  epidermal  scales  have  peeled 
off  1 eav i ng  the  du 1 1  grayish  color  and  more  evident  spotting.  The  ocular 
dark  band  is  present,  but  ill-defined  in  most  specimens.  The  lateral 
white  flash-mark  of  the  head  characteristic  of  the  other  subspecies  is 
absent.  In  on  1 y  three  spec imens  examined  (UNM  6737,  6738,  UA  27943)  were 
any  of  the  1  as  t  supra  1  ab  i  a  1  s  even  s  im  i  1  a  r  to  the  flash  type  mark  so  charac¬ 
teristic  of  C,  w.  situs.  In  these  specimens  the  last  supralabials  (4/3 
on  each  specimen  respect i ve 1 y  i n  the  UNM  material  and  3/4  intheUA  spec¬ 
imen)  were  white  but  not  of  the  characteristic  "ename  1 11  look  of  C.  w.  situs 
and  were  heav i ly- encroached  by  dark  stippling.  In  some  specimens  the  last 
supralabials  are  whitish  or  grayish  with  lesser  amounts  of  pigment  than 
surrounding  areas  but  none  show  the  characteristic  white  flash-marks  of 
the  other  subspecies.  In  general  there  appears  to  be  much  more  dark  fine 
spott i ng  on  the  head  of  C.w.obscurus  than  on  any  of  the  other  subspecies, 
giving  a  peppered  look.  On  the  1  ower  surface  of  the  head ,  the  brown  el  1  i  pses , 
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Fig.  2.  Compar i son  of  the  heads  of  Crotatus  w.  obsourus  and  Crotatus  w. 

situs ;  a)  obsourus  (RS  955  HSH/RSS) ,  showi ng  the  1 ack  of  flash- 
marks,  and  b)  situs  (RS  8^3  HSH/RSS),  with  the  prominent  post- 
supralabial  flash-mark. 
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Fig.  3.  An  overall  comparison  of  Crotalus 
(a)  and  Crotalus  w.  situs  ( RS  843 
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w.  obsourus  (RS  955  HSH/RSS) 
HSH/RSS)  (b). 
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Fig.  A.  Crotalus  w.  obscurus ,  Type  specimen  USNM  1955A6. 


so  characteristic  of  C.  wittardi ,  are  more  punctated  in  C.  w.  obscurus 
than  in  C.  w.  situs.  The  i n ternasa 1 -can tha 1  ridge  in  general  is  more 
pronounced  in  C.  w.  obscurus  than  in  C.  w.  situs . 

There  are  20  to  26  dorsal  blotches  outlined  dorsal ly  by  dark  brown 
or  b 1 ack  and  separated  by  1 i ghter  interspaces.  The  lateral  edges  of  these 
darker  gray  to  light  brown  blotches  are  ill-defined  as  in  the  other  sub¬ 
species.  Anteriorly  the  blotches  are  hard  to  count.  The  venter  is  buff 
and  heavily  speckled,  blotched  wi  th  darker  gray  or  brown  especially  along 
the  edges  of  the  ventrals.  Laterally  there  are  1  -  3  "alternating  rows" 
of  indistinct  brown  blotches.  The  edges  of  the  ventrals  and  lateral  row 
of  scales  are  generally  edged  with  white,  cha racter i s t i c  of  Crotatus 
wittardi  subspecies.  One  spec imen ,  the  darkest  seen  (UNM  13717),  ispart- 
i a  1 1 y  me  1  an i s t i c . 

The  tail  usually  contains  3  blotches  anter iorl y  and  then  terminates 
in  longitudinal  stripes  also  characteristic  of  Crotatus  wittardi  sub- 
spec  i  es . 

As  is  character i st i c  of  the  other  subspecies  of  Crotatus  wittardi, 
the  rattle  matrix  is  buff  or  brown,  sometimes  with  dark  spots,  and  the 
sharply  pointed  fringe  sea  1 es a  re  feathered  out  over  the  proximal  rattle. 
The  maximum  rattle  width  found  in  this  series  was  6.1  mm.  There  are  gen¬ 
erally  8  rattle  fringe  scales.  I n  th  i  s  ser i es  there  were  9  specimens  with 
8  fringe  scales,  2  specimens  with  9,  and  2  specimens  with  10. 
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Intermediate  Populations  and  Intergradation 

In  Figure  1 ,  the  populations  of  Crotalus  willardi  inhabiting  the 
disjunct  ranges  S i erra  de  1  os Ajos  ,  S i erra  de  Cananea  and  the  Cerro  Sierra 
Azul  are  shown  as  intermediate  between  Cro talus  w.  willardi  and  Crotalus 
w.  silus.  To  our  knowledge  there  are  no  specimens  extant  from  the  latter 
range,  and  it  is  included  here  in  the  intermediate  pos i t ion  s  impl  y  because 
of  its  geographical  position.  Klauber's  unpublished  data  indicated  no 
museum  number  next  to  the  entry  for  the  Cerro  Sierra  Azul ,  but  he  did  in¬ 
clude  this  range  within  the  distribution  of  C.  w.  willardi  in  all  his 
later  works.  The  existing  specimens  from  the  remaining  two  ranges  show 
some  characteristics  of  both  C.  w.  willardi  and  C.  w.  silus.  In  most 
merlstic  characters  these  spec  imens  f  i  t  wel  1  into  C.  w.  willardi  and  hence 
where  Klauber  included  them.  However ,  some  spec imens  have  very  faint  an¬ 
terior  facial  striping  (RS  836  HSH/RSS,  UA  279^6),  and  in  one  specimen 
examined  no  stripe  on  the  prenasal  or  rostral  (RS  930  HSH/RSS)  .  In  only 
one  specimen  examined  was  the  facial  striping  heavy  as  i  s  character i st i c 
of  C.  w.  willardi  (RS  898  HSH/RSS).  In  the  two  specimens  available  from 
the  Sierra  de  Cananea,  one  is  patterned  typical  of  C.  w.  willardi  (UA 
279^5)  while  the  other  ( 7  3  _  2  0  HSH/RSS)  has  f lash-marks  strong  1 y  rem i n i seen t 
of  (7,  w,  silus  and  in  addition  has  no  marks  on  the  rostral  or  mental. 

Just  south  of  the  Sierra  de  los  Ajos  and  Sierra  de  Cananea,  in  the 
Sierra  Nacozari,  only  one  specimen  seen  had  facial  striping  in  any  way 
even  slightly  approaching  the  anterior  striping  present  in  Crotalus  w. 
willardi.  In  this  specimen  (RS  931  HSH/RSS)  ,  the  post-supra 1 ab i a  1  flash- 
mark  rises  above  the  pit  and  although  fading,  appears  to  reach  the  post- 
terior  edge  of  the  postnasal  i nstead  of  pass i ng  into  the  pit  as  is  typical 
of  specimens  from  this  locality.  It  also  had  a  white  stripe  along  the 
bottoms  of  about  the  first  five  supra  labials  as  is  typical  fo  r  C.w.  willardi. 
There  is  no  str i pe  on  ei ther  the  ros t ra 1  or  menta 1 .  We  consider  this  spec¬ 
imen,  aberrant  in  having  these  characters  when  compared  to  other  Sierra 
Nacozari  mater i a  1 . 

I  n  on  1  y  one  ot her  spec imen  of  C.  w.  silus  seen  was  there  any  evidence 
of  anterior  facial  striping.  This  specimen  (SDSNH  42801  )  from  the  S i erra 
Aconchi  had  the  post-supra 1 ab i a  1  flash-mark  rising  above  the  pit  to  its 
anterior  edge.  There  is  also  a  faint  stripe  present  on  both  rostral  and 
mental.  Most  meristic  cha racters  of  t h i s  spec imen  agree  wi th  C.  w.  silus. 
This  specimen  (in  preservative)  is  the  lightest  C.  w.  silus  seen,  and 
excluding  C.  w.  obsourus ,  is  the  lightest  C.  willardi  seen  to  date.  The 
Sierra  Aconchi  represents  a  peripheral  distribution  point  for  Crotalus 
willardi  silus  located  on  the  extreme  western  edge  of  its  range. 

The  above  popul  at  ions  are  d  i  sj  unct ;  no  current  exchange  of  genes  with 
other  populations  is  apparently  possible  at  present. 

Two  specimens  of  C.  w.  silus  from  the  eastern  edge  of  the  Sierra 
Madre  Occidental  (UA  34422  ,  34793 )  nea  r  Yepomera ,  Chihuahua,  have  a  facial 
pattern  strong  1  y  rem  i  n  i  scent  of  C.  w.  obsourus .  In  other  meristic  characters 
they  are  normal  for  C.  w.  silus  and  one  specimen  even  approaches  C.  w. 
meridionalis  in  having  29  scale  rows  at  mid-body.  Again,  the  present 
habitats  of  C.  w.  obsourus  and  C.  w.  silus  are  disjunct  and  no  inter¬ 
gradation  is  possible. 
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Within  the  subspec  i  es  of  Crotalus  willardi  ,  i  ntergradat  ion  woul  d  seem 
to  be  possible  only  between  C.  w.  silus  and  C.  w .  meridionalis ;  yet  these 
two,  based  on  present  data,  appear  to  inhabit  the  opposite  ends  of  the 
Sierra  Madre  Occidental.  The  area  between  is  rough  and  inaccessable  to 
collectors,  and  consequently  no  material  is  available. 

Habitat  and  Associations 

The  Mexican  Pine-oak  Woodland  occup i es  the  e 1 evat i ona 1  position  be¬ 
tween  encinal  (below),  and  coniferous  forest  (above).  North  of  the  In¬ 
ternational  Boundary,  where  the  mountains  reach  approximately  10,000  feet, 
the  pine  fores t  i  s  capped  by  c 1 osed  forests  of  white  fir  and  Douglas  fir, 
and  at  higher  e 1 eva t i ons  by  a  1 p i ne  f  i  r and  Engelmann  spruce.  South  of  this 
boundary,  where  the  mountains  are  generally  lower,  pine-oak  woodland  is 
topped  by  only  pine  forest.  The  closed  encinal  is  made  up  of  the  very 
oaks  occurring  in  the  pine-oak  zone.  Below  the  closed  encinal  and  above 
the  desert  is  an  open  encinal,  comprised  chiefly  of  blue  oak  and  grass. 

In  the  Animas  Mountains,  Indian  Creek  or i g i nates  to  the  southeast  of 
Animas  Peak,  drains  northward,  east  of  the  main  r  i  dge  and  f i na 1 1 y  becomes 
a  wash  on  the  alluvial  fan  that  drains  into  Animas  valley. 

Crotalus  willardi  obscurus  has  been  collected  within  the  pine-oak 
woodland  of  Indian  Creek  Canyon,  from  ca .  6200  to  8000  feet  elevation. 
There  are  unconf i rmed  reports  of  spec imens  col  1 ected  at  An imas  Peak,  which 
rises  to  8532  feet.  Crotalus  w.  obscurus  is  most  frequently  observed  in 
an  area  between  2  and  A  miles  1 ong ,  and  20-200  yards  wide,  on  each  side  of 
about  the  7000  foot  mark.  From  5500  feet  i  n  e  1  evat  i  on  ,  Indian  Creek  Canyon 
winds  upward  a  distance  of  approximately  7.6  miles  to  Animas  Peak. 

There  are  many  canyons  in  the  Animas  Mountains  that  appear  suitable 
for  C.  W.  obscurus ,  but  to  date  this  species  has  been  collected  only  in 
Indian  Creek  Canyon  and  Bear  Creek  Canyon,  the  next  canyon  originating 
southeast  of  Animas  Peak  (1.3  air  miles  SE) .  This  is  also  the  area  where 
an  increasing  number  of  collectors  regularly  concentrate  their  efforts. 
This  area  has  been  posted  and  is  no  longer  open  to  snake  collectors. 

Bogert  and  Degenhardt  ( 1 96 1 )  and  Kauffeld  (1969)  both  list  the  prin¬ 
cipal  vegetational  associations  observed  in  Indian  Creek  Canyon,  Animas 
Mount  a  ins.  Kauffeld  ment  i  oned  the  following  at  5500  feet  el  evat  ion:  cotton¬ 
woods  ( Populus  sp.)  ,  Arizona  sycamore  ( Platanus  wrightii)  , a  11  i gator  juniper 
( Juniperus  deppeana)  ,  pine  ( Pinus  sp.)  ,  canyon  oaks  ( Quercus  sp.)  and 
manzanita  ( Arctostaphylos  pungens) .  Some  of  these  are  riparian  species 
characteristic  of  the  Upper  Sonoran  Zone.  As  the  elevation  increased, 
the  following  are  observed:  Gambel  oak  ( Quercus  gambelii)  ,  silver-leaf 
oak  ( Quercus  hypoleucoides)  ,  net-leaf  oak  ( Quercus  reticulata ),  mountain 
mahogany  ( Cercocarpus  breviflorus)  ,  Chihuahua  pine  ( Pinus  leiophylla)  , 
limber  pine  ( Pinus  flexilis)  ,  Mexican  p  i  non  pine  ( Pinus  cembroides)  ,  al¬ 
ligator  bark  juniper  ( Juniperus  deppeana)  and  Douglas  fir  ( Pseudotsuga 
taxifolia)  ,  other  p  1  ants  observed  include  prickly  pea r  and  chol  1  a  ( Opuntia 
sp.  )  ,  st  i  ng  i  ng  nett  1  es  ( Urtica  sp.)  ,  asters  (genus  ?),  Apache  p  1  ume  ( Fal - 
lugia  paradoxa)  ,  squawbush  {Rhus  trilobata)  ,  hedgehog  cactus  ( Echinocereus 
sp.) ,  sotol  ( Dasyliron  sp.)  and  buckwheat  ( Eriogonum  sp.) .  Some  of  these 
are  species  requi  ring  di  rect  sunl  ight ,  and  are  found  in  open  areas.  Within 
the  habitat  of  C.  w.  obscurus ,  on  the  relatively  few  exposed  slopes  where 
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grasses  dominate ,  the  follow! ng  perennial  grasses  were  observed:  Sporo- 
bolus  sip.,  Muhlenbergia  sp.  and  Aristida  sp.  Below  6800-6900  feet  ele¬ 
vation,  the  trees  are  rather  widely  spaced  and  form  clumps,  while  above 
this  e  1  evat  i  on  ,  the  t  rees  and  shrubs  become  i  ncreas  i  ng  1  y  dense .  The  canyon 
s 1  opes  are  wel 1  forested  and  steep.  There  are  scattered  outcrops  of  rock 
throughout . 

Marshall  (1957)  collected  C.  w.  obscurus  in  the  Sierra  de  San  Luis 
in  Turkey  Canyon  on  the  Chihuahuan  side  (just  south  of  the  International 
Boundary),  where  he  ment ions  the  fol 1 owi ng  plants  as  conspicuous:  Pinus 
leiophylla,  Pinus  engelmanni  ,  Pseudotsuga  taxi  folia,  Juniperus  deppeana, 
Quercus  hypoleucoides ,  Rhus  trilobata,  Rhamnus  betulaefolia,  Arbutus  ari- 
zonica,  Arotostaphylos  pungens ,  Fraxinus  velutina,  and  the  following  as 
present,  but  rarer:  Cupressus  arizonica,  Juglans  rupestris ,  Quercus  ari- 
zonica,  Quercus  reticulata,  Pinus  cembroides  and  Prunus  virens. 

Crotalus  willardi  obscurus  can  be  col  1 ected  under  rocks  and  in  talus 
slides,  but  is  generally  encountered  more  in  the  open.  Kauffeld  (1969) 
mentions  that  "At  a  similar  a  1 1 i tude  i n  the  habitat  of  the  Arizona  Ridge¬ 
nosed  Rattlesnake  (Huachuca  Mts.),  the  forest  growth  would  be  dense  and 
lush;  the  ground  dark  with  moisture  during  the  rains,  and  that  rich  browns 
and  bright  greens,  instead  of  greys  (as  in  the  Animas  Mountains),  would 
predominate."  Specimens  of  C.  w.  obscurus  are  difficult  to  see  on  the 
g rey  twi g  and  1  eaf  1 i t tered  canyon  s 1  opes  and  f 1 oors .  The  xeric  conditions 
in  the  mountains  of  southwestern  New  Mexico  and  adjacent  Chihuahua  have 
probably  aided  the  evolution  of  the  cryptic  coloration  noted  in  C.  w. 
obscurus. 

The  following  rept i 1 es  have  been  ment ioned  i n  the  1 i terature  i n  cl ose 
association  with  C.  w.  obscurus:  Sceloporus  clarki  clarki,  S.  jarrovi, 
S.  virgatus,  Urosaurus  omatus,  Gerrhonotus  kingi  nobilis,  Lampropeltis 
pyromelana  pyromelana,  Masticophis  bilineatus  bilineatus,  Thamnophis 
cyrtopsis  cyrtopsis ,  Crotalus  molossus  molossus ,  and  C.  lepidus  klauberi 
(Bogert  and  Degenhardt,  1961;  Kauffeld,  19&9). 

DISCUSSION 

Crotalus  willardi  is  a  small  montane  rattlesnake  that  is  entirely 
restricted  to  pine-oak  woodland  habitats  at  elevations  above  5000  feet. 
It  is  found  almost  exclusively  within  the  limits  of  pine-oak  woodland 
delineated  by  Leopold  (1950,  1972)  and  Wagner  (1964),  which  place  it  in 
the  Sierra  Madre  Occidental  Biotic  Province  outlined  by  Stuart  (1964). 
Crotalus  willardi  has  been  found  in  the  Huachuca  and  Santa  Rita  Mountains 
up  to  8000  and  9000  feet  respectively.  In  Mexico  this  species  occurs  at 
elevations  from  5500  to  8000  feet.  A  good  diagrammatic  map  of  northern 
Mexico  showing  the  various  disjunct  mountain  ranges  i nhab i ted  by  the  sub¬ 
species  of  Crotalus  willardi  can  be  found  in  Marshall  (1957)  and  Bogert 
and  Degenhardt  ( 1 96 1 ) . 

We  concur  wi  th  K1 auber  (1949,  1956)  and  Bogert  and  Degenhardt  ( 1 96 1 ) 
that  all  of  the  isolated  pi  ne-oak  wood  1  and  popu  1  at  ions  of  Crotalus  willardi 
do  represent  but  a  single  species  line.  The  various  disjunct  populations 
representing  the  subspecies  C.  14.  amabilis,  C.  w.  meridionalis ,  C.  w. 
obscurus,  C.  w.  silus,  and  C .  w .  willardi  on  a  whole  have  not  d i fferent i ated 
enough  from  each  other  to  warrant  separat  ion  other  than  subspecific  (Table 
1)  despite  the  hiatus  in  present  distribution  between  populations. 
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It  is  probable  that  the  va r i ous  disjunct  woodland  habitats  were  con¬ 
tinuous  at  one  time,  probably  up  to  the  Middle  Pliocene  (Axelrod,  1950, 
1952,  1958).  Crotalus  willardi  appears  to  belong  to  the  equ i va 1 ent  of  the 
Young  Northern  Element  of  Savage  (i960,  1966)  which  he  feels  developed 
in  situ  from  t  rop  i  ca  1  ancestors  and  was  closely  assoc  i  ated  wi  th  the  Madro- 
Tertiary  Geoflora.  He  concl uded  that  th i s  element  became  wel  1  establ i shed 
over  vast  areas  of  subhumi d  to  ar id  climate  and  diverse  topography  by  mid- 
Miocene.  Axelrod  (1950)  has  designated  several  of  the  oaks,  the  madrone, 
juniper,  locustandash  (modern  represen  tat  i  ves  of  an  enc  i  na  1  assoc  i  at  ion) 
as  be i ng  the  Ar i zona  component  of  the  Sierra  Madrean  woodland  element  of 
the  Madro-Tert I  a ry  Geoflora,  wh i ch d  i  d  range  much  farther  north  and  west 
than  it  does  at  present  (Chaney,  1936;  MacGinltie,  1953).  He  concludes 
that  th  i  s  wood  1  and  element  ex i sted  at  h i gher  latitudes  at  least  until  the 
Lower  Pliocene  (Middle  Cenozoic). 

Subspecific  differentiation  in  the  ancestral  Crotalus  willardi  may 
have  begun  some  t  ime  dur  i ng  Middle  P 1  iocene  when  ar  i d  hab i  tats  began  inter¬ 
rupt  i  ng  and  i  sol  at  i  ng  the  montane  f 1  ora  i  n  northern  Mexico  (Axelrod,  1950; 
Martin  and  Harrell,  1957).  Braun  (1955)  concedes  that  in  north  eastern 
Mex i co  certa  i  n  xero-mesophy tes  ( Juniperus3  Cercis)  probably  re-established 
contact  across  the  more  arid  Texan  hiatus  during  the  Pleistocene  when 
pluvial  per  i  ods  ex i s ted .  Axelrod  (1950)  implies  re-expans  ion  of  the  wood¬ 
land  element  in  southwestern  North  America  and  northern  Mexico  during 
pluvial  periods  of  the  Pleistocene.  Marshall  (1957)  reviews  these  data 
and  suggests  that  it  would  not  be  hard  to  imagine  that  encinal,  and  pos¬ 
sibly  Chihuahua  pine,  could  descend  to  fill  many  of  the  lowland  gaps  in 
their  present  d i str i but  ion  if  the  climatic  changes  impl i ed  by  Axel  rod  and 
MacGinitie  were  periods  much  colder  or  wetter  than  at  present.  Axelrod 
(1958)  stated  that  it  was  in  the  Late  Pliocene  and  Pleistocene  time  that 
diverse  physical  conditions  developed  in  response  to  a  general  regional 
upl  ift  forming  the  major  mountain  systems  and  plateaus  of  today,  including 
the  S  i  erra  Mad  re  of  northern  Mexico.  He  states  further  that  these  geologic 
event s  were  accompan i ed  by  cl imat i c  changes  resulting  in  major  alterations 
in  the  floristic  compos i t i on  and  d i st r i but i on  of  the  Mad ro-Tert i ary  Geo¬ 
flora.  Thus  it  was  here  that  the  modern  associations  of  today  (pine-oak, 
etc.)  developed.  We  then,  must  assume  that  the  populations  of  the  ancestral 
Crotalus  willardi  were  interrupted  by  arid  habitat  during  the  Middle 
Pliocene  and  contact  re-established  during  some  of  the  various  pluvial 
periods  of  the  Pleistocene.  If  the  contacts  between  populations  were  re¬ 
established  during  one  of  the  last  pluvial  per iods  as  shown  by  the  limits 
of  the  i  r  present  subspecific  distribution,  itwould  certa i n 1 y  he  1  p exp  1  a i n 
the  s im i 1  a r i ty  of  the  snakes  in  the  many  disjunct  populations  of  C.  wil¬ 
lardi  and  in  particular  C.  w.  silus .  It  is  of  course  also  possible  that 
during  the  Middle  Pliocene  the  populations  representing  the  subspecific 
groups  of  today  were  the  only  populations  then  isolated  and  that  in  later 
Cenozoic  time  these  gaps  became  wider  and  addi t ional  disjunction  resulted 
in  the  isolation  of  other  populations  within  the  subspecific  groups. 

The  Crotalus  willardi  subspec  i  es  that  ex  i  st  today  are  the  end  product 
of  much  d i f ferent i at  ion  dur i ng  the  i  r evo 1 ut ion  and  are  probably  of  a  rel¬ 
atively  recent  origin  (Pleistocene).  The  ancestral  C.  willardi  probably 
had  fewer,  but  larger  scales  in  the  internasal  prefrontal  area,  similar 
to  perhaps  Crotalus  stejnegeri 3  Crotalus  lammoni  or  even  Crotalus  gusillus . 
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The  ancestral  C.  willardi  were  probably  al  so  s imi 1 ar  to  these  species  in 
being  slender  and  in  having  sma  11  rattles.  Turned -up  can  t  ha  1  s  are  indicated 
in  C.  stejnegeri,  C.  Iccmmoni  and  in  C.  pusillus.  Crotalus  stejnegeri  is 
unique  for  a  snake  having  so  many  primitive  characters,  in  having  such 
subdivision  of  the  head  scales. 

There  is  very  little  difference  in  the  meristic  characters  of  the 
Crotalus  willardi  subspecies  of  today,  which  indicates  that  this  evolu¬ 
tionary  point  could  have  been  reached  before  the  entire  distributional 
compl ex  was  fragmented  into  its  present  pattern.  The  pattern  differences 
also  could  have  changed  many  times  with  the  isolation  and  re-connection 
of  the  many  woodland  habitats  dur i ng  the  P 1 e i s tocene .  It  is  also  possible 
that  the  pressures  ,  which  i nf  1  uence  scale  pa rarneters  ,  have  kept  the  mer  i s t  i c 
characters  of  the  C.  willardi  populations  similar,  even  when  the  popula¬ 
tions  were  isolated.  We  must  await  additional  data  to  fully  define  the 
evolution  of  this  unique  rattlesnake.  Fossil  remains  of  snakes  from  the 
Sierra  Madre  are  almost  non-existent  at  present. 

Marshall  (1957)  has  cl  ass i f i ed  the  mounta i ns  of  southern  Arizona  and 
northern  Mex i co ,  based  on  the  appearance  of  thei r  p i ne-oak  woods ,  into  two 
groups  which  he  feels  intergrade  through  the  Pinitos,  Cananea  and  Ajos 
ranges.  In  connection  with  the  known  distribution  of  Crotalus  willardi 
he  grouped  the  Santa  Rita,  Huachuca  Mountains,  Cananea  Mountains,  Sierra 
de  los  Ajos  and  San  Luis  Mountains  with  a  Northeastern  Group.  He  does 
mention  here  that  in  the  San  Luis  Mountains  he  could  find  no  pine-oak  wood¬ 
land  quite  resemb 1 i ng  the  rest  of  the  study  area,  and  that  this  was  doubt¬ 
less  1  y  the  most  a  r  i  d  range  i  n  h  i  s  area  of  study  (northern  Mexico  and  south¬ 
eastern  Arizona).  In  a  Southwestern  Group,  except  for  the  east  slope  of 
the  Sierra  Madre,  he  grouped  the  fol lowing  mountains:  The  Sierra  Pulpito, 
Sierra  Azul,  Sierra  Aconchi,  Sierra  de  Oposura,  S i erra  de  1  T i g re ,  Sierra 
Huachinera,  and  the  Sierra  Madre  Occidental  (this  would  also  include  the 
Sierra  Nacoza r i  ,  a  1  though  Marshall  apparently  did  not  have  a  station  here)  . 

Thus,  we  see  a  vegetational  pattern  that  fits  most  of  the  known  sub¬ 
species  of  the  Crotalus  willardi  complex.  Crotalus  w.  willardi  is  found 
i n  the  Northeastern  Group  of  mountains  des  ignated  by  Marsha  1  1  ;  C.  w.  silus 
in  the  Southwestern  Group.  He  mentions  much  difference  in  the  San  Luis 
group  and  found  it  difficult  to  include  them  with  the  Northeastern  Group. 
The  pi ne-oak  wood  land  habitat  of  the  San  Luis  Mounta ins  is  similar  to  that 
of  the  Animas  Mounta i ns ,  and  hence  the  probable  range  of  C.  w.  obsourus. 
He  also  did  not  include  the  eastern  slope  of  the  Sierra  Madre  Occidental 
with  the  Southwestern  Group ,  which  is  just  west  of  the  rangeof  C.  w.  amabilis 
in  the  Sierra  del  Nido.  He  stated  that  the  northeastern  mountains,  in¬ 
cluding  the  eastern  slopeof  the  Sierra  Madre  at  the  levels  of  both  pine- 
oak  and  enc i na 1  ,  have  dense  g  rowth ,  abundant  alligator  junipers,  and  little 
grass.  In  these  mounta i ns  the  p i ne-oak  woodland  occupies  a  narrow  eleva- 
tional  range.  The  pine-oak  wood  1  and  of  the  Animas  and  San  Luis  Mountains 
are  similar  and  differ  from  those  of  the  other  mountains  in  the  North¬ 
eastern  Group.  These  areas  are  also  much  more  arid  than  the  mountains  in 
e i ther  the  Northeastern  or  Southwestern  Group  designated  by  Marshall.  The 
mountains  of  the  Southwestern  Group  according  to  Marshal  1  have  tal  ler  trees 
spaced  apart  over  g rass  wi  th  j un i pers  being  rare.  He  also  points  out  that 
there  is  a  richer  var i ety  of  trees  than  i n  the  Northeastern  Group,  and  that 
the  encinal  below  the  pine-oak  is  likewise  open  and  grassy.  The  pine- 
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oak  habitats  in  this  group  occupy  a  wide  elevational  range. 

Marshall  (1957)  stated  that  some  of  the  vegetational  differences  he 
observed  may  have  been  exaggerated  by  man  1  s  m i  suse  of  the  1  and  in  the  north. 
The  major  reasons  for  this  vegetational  difference  from  north  to  south 
include  c 1 imate  and  so i 1  differences.  Shreve  ( 1 944)  noted  that  the  pine- 
oak  woodland  areas  to  the  south  have  more  annual  precipitation,  concen¬ 
trated  from  July  to  September. 

Vivo  Escoto  (1964)  on  his  map,  shows  only  a  5 °C  difference  in  mean 
annual  air  temperature  at  ground  level  within  the  distribution  of  the 
Mexican  subspec i es  of  Crotatus  wi t tardi ,  with  the  area  of  lowest  tempera¬ 
ture  comprising  most  of  the  known  range  of  C.  w.  situs  (extreme  eastern 
Sonora  ,  and  western  Chihuahua)  and  including  part  of  the  known  distribution 
of  C .  w .  meridionatis ,  He  indicates  the  greatest  mean  annual  precipitation 
within  the  distribution  of  C.  w.  situs  and  C.  w.  meridionatis .  Stevens 
(1964)  on  his  soil  map,  indicates  that  most  of  the  range  of  C.  w.  situs 
and  possibly  C.  w.  meridionatis  a  re  wi  t  h  i  n  the  area  he  des  i  gna  tes  as  "Black 
Soils",  whereas  the  subspecies  amabitis  3  obsourus  and  wittardi  occur  in 
the  a reas  he  des i gnates  "Chestnut  Soils".  These  differences  and  the  veg¬ 
etational  differences  discussed  by  Marshall  (1957)  are  among  those  that 
do  hel p  inf  1 uence  procryps i s  ,  and  may  indeed  account  for  the  various  back¬ 
ground  colors  noted  in  the  many  disjunct  pine-oak  woodland  populations 
of  C.  wittardi. 

It  is  interesting  to  note  that  C.  w.  situs ,  with  only  the  prominent 
rear-half  of  the  post-supra labial  white  flash-mark,  occup i es  the  1 argest 
area  of  distribution  of  any  of  the  Crotatus  wittardi  subspecies.  To  the 
north,  east ,  and  south  the  sma 1 1 er  disjunct  populations  have  retained  the 
additional  distinctive  facial  f 1  ash-marks ,  except  for  a  population  in  an 
arid  habitat  (C.  w.  obsourus)  that  has  lost  all  of  these  distinctive 
features . 

Based  on  meristic  characteristics,  C.  w.  wittardi 3  C.  w.  obsourus 3 
and  C.  w.  situs  appear  to  be  closely  related.  Crotatus  w.  amabitis  has 
its  closest  relationship  with  C.  w.  meridionatis  which  is  found  nearly 
400  miles  to  the  south,  as  has  been  suggested  by  Anderson  (1962). 

Of  the  C.  wittardi  subspecies,  C.  w.  meridionatis ,  followed  by  C. 
w.  amabitis ,  have  retained  the  more  primitive  characters  (Figure  5).  We 
feel  the  characters  of  C.  w.  meridionatis  which  are  more  primitive  than 
those  of  C .  w.  amabitis  include  a  longer  tail  and  smaller  rattle.  The 
higher  number  of  body  blotches  in  C.  w.  amabitis  is  a  more  primitive 
character,  but  in  the  other  characters  mentioned,  falls  in  behind  C.  w. 
meridionatis  in  indicating  primitiveness.  Crotatus  w.  situs  appears  to 
have  been  the  most  successful  subspecies,  occupying  more  territory  than 
any  of  the  other  races.  Its  present  distribution  is  within  the  probable 
center  of  origin  of  the  species,  where  at  some  point  in  relatively  recent 
t ime  ( 1  ate  P 1 e i stocene)  it  probably  reached  i  ts  present  po i nt  of  differen¬ 
tiation.  Both  C.  w.  amabitis  and  C.  w.  meridionatis  now  occupy  smaller, 
and  in  the  case  of  amabitis ,  disjunct,  areas  of  distribution.  Crotatus 
w.  wittardi  and  C.  w.  obsourus  both  now  occupy  smaller  disjunct  habitats 
than  C.  w.  situs  and  are  probably  due  to  their  differentiation  and  dis¬ 
tribution,  the  most  recently  evolved  subspecies. 
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Fig.  5.  The  suggested  phylogeny  of  the  Crotalus  witlardi  subspecies. 

Klauber  (1956,  1972)  indicated  that  certain  characters  of  Crotalus 
witlardi  are  primitive,  i ncl ud i ng  the  1 ong  tail  of  this  species.  He  also 
has  stated  thatthewell  developed  i nternasa 1 -cantha 1  ridge  is  not  prim¬ 
itive.  The  relatively  large  rattles  found  in  this  long-tailed  species  is 
also  cont rad i ct i ve  of  i ts  primi t iveness  as  are  the  f ine  subdivision  of  the 
head  scales. 

Klauber  (1956,  1972)  implied  that  C.  w.  meridionatis  is  the  most 
primitive  of  the  C.  witlardi  subspecies,  and  indicated  this  in  his 
phylogeny  of  Crotalus  and  Sistrurus .  He  apparently  a rr i ved  at  th i s  on  the 
basis  of  the  longer  tail,  in  C.  w.  merzdzonalzs  and  because  of  i  ts  apparent 
distribution  near  the  approximate  center  of  Crotalus  evolution  and  sub¬ 
sequent  radiation. 

We  propose  that  Crotalus  witlardi  is  indeed  a  member  of  the  Madrean 
Woodland  derivative  community  of  the  Madro-Tert i ary  Geoflora  (Axelrod, 
1950,  1958)  and  evolved  in  situ  from  tropical  ancestors,  becoming  well 
established  in  central  and  northern  Mexico  and  the  southwestern  United 
States  by  mid-Miocene.  The  subsequent  res t r i ct ion  of  wood  1  and  habitat  by 
increased  aridity  in  the  Pliocene  and  Pleistocene  eventually  restricted 
the  popu 1  at  ions  to  t he i r  present  disjunct  positions.  There  may  have  been 
some  re-expansion  during  the  pluvial  periods  of  both  the  Pliocene  and 
Pleistocene  de 1 i neat i ng  the  subspec i f i c  trends  of  the  present  as  d i scussed 
earl ier . 

In  19^9,  Klauber  felt  that  Crotalusw.  situs  was  an  example  of  central 
differentiation.  Based  on  data  then  at  hand,  C.  w.  situs  differed  from 
its  peripheral  populations  of  C.  w.  witlardi  and  C.  w.  meridionatis  in 
lacking  certain  facial  flash-marks.  With  the  advent  of  the  descriptions 
of  C.w.amabitis  and  C.  w.  obscurus  we  now  see  tha t  d i f ferent i at  ion  occurs 
in  almost  all  directions.  The  peripheral  popu 1  at  ions  of  C.  w.  meridionatis 
and  C.w.  amabitis  have  retained  more  of  the  primitive  characters  of  the 
ancestral  C.  witlardi ,  while  C.  w.  witlardi  has  undergone  a  reduct  ion  in 
the  number  of  ventrals,  scale  rows,  subcaudals  and  dorsal  blotches.  The 
two  Ar  i  zona  popu  1  at  ions  of  C.  w.  witlardi  are  a  1  so  differentiated  somewhat . 
The  snakes  of  the  Santa  Rita  Mountains  have  a  1  ighter  background  color , 
thus  giving  some  definition  to  the  1  atera  1  1  ower  edges  of  the  dorsal  blotches, 
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something  not  seen  in  the  other  C.  willardi  subspecies.  The  dark  brown 
of  the  head  on  these  snakes  (Santa  Rita  Mts . )  is  much  darker  than  on  the 

snakes  of  the  Huachuca  Mountains.  The  peripheral  C.  w.  obsourus ,  being 

grey  instead  of  brown  and  in  not  having  the  characteristic  C.  willardi 
f lash-marks ,  is  the  more  differentiated  race.  The  increase  in  the  number 
of  scale  rows  from  C.  w.  obsourus  and  C.  w.  willardi  (25)  to  C.  w.  silus 
(25  to  27)  to  C.  w.  amabilis  and  C.  w.  meridionalis  (27)  may  possibly 
reflect  the  climatic  conditions  of  temperature,  humidity,  etc.  (Fitch, 
1940,  Fox,  1948,  Klauber,  1941) . 

Material  Examined 

Crotalus  willardi  willardi / silus 

Sonora  —  RS836HSH/RSS ,  RS838HSH/RSS ,  RS930HSH/RSS ,  ca.  20  mi.  SE 
Cananea  in  the  Sierra  de  los  Ajos;  LJA  27944,  Sierra  de  los  Ajos, 

near  Summit;  UA  27946,  Sierra  de  los  Ajos;  UA  27945  Sierra  de 

Cananea,  top  Colorado  Shaft,  1  mi.  SW  Cananea;  73-20HSH/RSS , 
Sierra  de  Cananea. 

Crotalus  willardi  amabilis 

Chihuahua  —  MVZ  6889 3 - 4 ,  66 1 1 7  Canyon  del  Alamo,  W .  slope  Sierra 
del  Nido;  MVZ  68895,  68897“ 900  ,  71015-6,  73092-3,  Arroyo  M^s teno , 
Sierra  del  Nido. 

Crotalus  willardi  meridionalis 

Zacatecas  —  USNM  46332,  Sierra  Madre. 

Durango  —  Un  i  vers  i  ty  Col orado  Museum  (LJCM)  21  O67  ,  30  m i .  S  .  Durango; 
unnumbered  ,  private  col  lection  of  Peter  Tol son  ,  Coyotes  ;  Chicago 
Academy  Sc i ences  (ChAS)  1 3953  ,  We i cher  Ranch,  50mi.W.  Durango. 
[Ch  i  cago  Natura  1  H  i  story  Museum  (CNHM)  1493,  Coyotes;  San  Diego 
Society  Natural  History  (SDSNH)  6569  (LMK6569) ,  Coyotes;  UMMZ 
101552,  101556-7,  113633,  Laguna  del  Progreso,  ca .  50  mi.  WNW 
Cuidad  Durango . ] 2 

Crotalus  willardi  silus 

Chihuahua  —  USNM  42496-7,  D  i  st r  i  ct Guerrero ;  USNM  42709,  Nr.  heads 
of  Rio  Caval  loand  Rio  Chico,  2400  m.  elev.  (nr.  summi  t  of  Sierra 
Madre);  USNM  26593,  Rio  Pedres  Verdes ,  (head  of  canyon  6900 1 ) ; 
46322-6,  Colonia  Garcia;  MVZ  46692-6,  Rio  Gavilan,  7  mi.  SW 
Pacheco  (6700 1 ) ;  MCZ  36889,  Tamar i no ;  Claude  L.  Box,  Jr.  (CLB) 
121,  Nr.  Galeana  (75  mi.  S.  Columbus,  NM) ;  RS895HSH/RSS ,  no 
spec i f i c  1  oca  1 i ty ;  RS867HSH/RSS ,  ca .  1 30  m i .  SW  Juarez  ;  Brigham 
Young  University  (BYU)  15720,  15722-3,  1  mi.  NW  Chuhu i chupa ; 
BYU  13843-6,  Red  Rock,  Tinaja  Canyon  (12  mi.  W.  highway);  BYU 
15388,  5  mi.  W.  Garcia;  BYU  15480,  justW.  Chuhuichupa;  BYU  14596, 
on  trail  approx,  ha  1  fway  between  Ur  ique  and  Cerocouhue ;  UA  34422  , 
Los  Leones,  11.5  mi.  N .  Yepomera,  on  Mex.  Hwy.  16;  UA  34793, 
9.5  mi.  N . W.  Yepomera ,  on  Mex .  Hwy .16.  [UMMZ  111012,  Mo j arch i c ; 


^Actual  specimens  not  seen;  data  retrieved  from  L.  M.  Klauber ' s  personal 
files . 
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Three  specimens  unnumbered  in  the  collection  of  D.  D.  Brand, 
collected  halfway  between  Nahuarachic  and  Las  Varas.]3 

Sonora  —  UMMZ  78449~55  (UMMZ  78455  cons  i  sts  of  2  j  uven  i  1  e  spec imens)  , 
El  Tigre  Mine;  SDSNH  42801,  Sierra  Aconchi,  ca.  6800';  SDSNH 
46794 ,  Sierra  Nacozar  i  ;  BYU  13487,  Upper  fork  Nutria  Creek  (branch 
of  Rio  Bavispe  River,  a  few  miles  W.  Ch i huahua-Sonora  line); 
RS843HSH/RSS,  RS93 1 HSH/RSS ,  73"  1 0 HSH/RSS ,  73-21  HSH/RSS,  Sierra 
Nacozari  (NW  Est .  Pur i ca) ;  UA  28 1 75“76 ,  on  road  between  Cerevitas 
and  Ydcora,  4.5  mi.W.  Yecora;  UA  35081 ,  La  Mesa  de  Tres  Rios, 
NW  Chihuichupa,  S i erra  Mad  re  Occ i denta 1 ;  UA  27935,  Sierra  Hua- 
chinera;  UA  27936,  Sierra  de  Oposura,  NE  Moctezuma. 
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Notes  on  Breeding  Behavior  in  a  Captive  Pair  of 
Sonora  Mountain  Kingsnakes,  (Lamprope  Itis  pyromelana) 


INTRODUCTION 

Reproductive  data  for  the  Sonora  mountain  kingsnake  ( Lampropeltis 
pyromelana )  is  scant  in  the  literature.  Stebbins  (195*0  notes  6  ova 
nearly  ready  for  depos i t i on  i  n  a  female  found  mating  on  12  June  i  n  Nevada . 
They  measured  ca.  10  x  30  mm.  Wright  and  Wright  (1959)  recorded  the 
measurements  of  the  smallest  specimen  they  examined  and  assumed  it  to  be 
a  hatchling.  It  measured  205  mm  (tail  27.5  mm).  Stebbins  (1966)  states 
the  young  of  this  species  average  8  inches.  No  further  information  on 
reproduction  in  this  species  appears  to  be  available. 

OBSERVATIONS 

Several  spec imens  of  the  "Huachuca"  mounta i n  ki ngsnake  ( Lampropeltis 
p .  woodini)  were  co  1  1  ected  i  n  t  he  Santa  R  i  ta  Mounta  i  ns  ,  Santa  Cruz  County, 
Arizona.  The  following  observations  were  recorded  on  a  pair  collected 
as  sub-adults  and  raised  in  captivity.  These  data  further  our  knowledge 
of  the  breeding  habits  of  this  species. 

On  1 6  May  1975  the  pair  copulated  for  the  first  time,  and  again  on 
17,  20,  28  May  and  1  June.  Although  mating  was  observed  when  the  pair 
were  alone,  reproductive  responses  could  be  reliably  induced  by  intro¬ 
ducing  another  adult  ma 1 e  i nto  the i r  cage.  Aggressive  activities  between 
the  males  would  immed  iately  fol  low.  This  consisted  of  biting,  cons  t  r  i  ct  i  rig  , 
pressing,  and  the  chasing  of  one  another  around  the  cage.  When  the  in¬ 
troduced  male  was  removed,  the  former  male  would  promptly  mate  with  the 
female  as  soon  as  she  was  located.  No  courtship  behavior  was  noted.  The 
male  would  quickly  crawl  alongside  the  female  and  copulate.  They  would 
then  lay  still  in  coitus  for  about  15  minutes.  Cage  temperatures  varied 
between  24-28°  C  when  reproductive  activities  were  observed.  After  1 
June,  the  female  would  no  longer  permit  the  male  to  mate,  although  he 
was  still  reproduct i vel y  responsive. 

On  9 Ju 1 y  1 975  the  female  deposited  a  clutch  of  3  adhering  eggs.  The 
total  weight  of  the  clutch  was  27.97  gm,  and  the  weight  of  the  female 
after  deposition  was  44.3  gm.  Her  total  length  at  this  time  was  ca.  630 
mm.  The  eggs  measured  between  15  x  50  and  17  x  60  mm. (Figure  1). 

The  eggs  were  incubated  in  a  jar  of  damp  sphagnum  moss  and  maintained 
between  20-33°  C.  The  eggs  hatched  on  28-29  September.  At  hatching,  all 
of  the  young  had  large  yolksacs  attached,  which  seemed  to  prevent  com¬ 
plete  exit  from  the  egg.  I  assisted  by  further  opening  the  eggs  and  cut¬ 
ting  off  the  yolksacs.  The  hatchlings  were  weighed  within  24  hours  of 
birth  and  measured  after  their  first  molt  between  8-10  October.  Their 
weights  were  4.94,  5.53,  and  5-88  gm  and  total  1  eng ths  were  approx imate 1 y 
225,  255,  and  240  mm  respectively  (nearest  5  mm).  The  young  drank  water 
before  weights  were  taken ,  and  the i r  removed  yolksacs  were  not  weighed. 
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Fig.  1.  Clutch  of  Lampropeltis  p.  Fig.  2.  Hatchling  Lampropeltis  p. 

woodini  eggs  several  hours  woodini  one  day  old. 

after  deposition. 


The  j  uven i 1 es  were  rel at i vel y  i dent i ca 1  to  the  adu 1 ts  i  n  both  pattern 
and  coloration  (Figure  2).  All  had  the  low  number  of  body  bands  char¬ 
acteristic  of  the  subspecies  (Tanner  1953)* 

Two  of  the  offspring  fed  on  lizards  ( Urosaurus )  wi th i n  severa 1  weeks 
of  hatching.  The  third  would  only  accept  pre-killed  pink  mice,  a  food 
item  refused  by  the  other  two,  and  not  lizards 
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Sonic  Behavior  of  the  Green  Treefrog  Hyla  ainerea 

INTRODUCTION 

The  vocal  communication  in  frogs  is  highly  developed  and  has  been 
stud i ed  i  n  severa 1  areas.  Bogert  (i960)  reviewed  literature  on  the  sonic 
act i v i ty  of  amph i b i ans .  Other  amphibian  acoustic  i nvest i gat  ions  have  been 
carried  out  by  Cap  ran i ca  (1965,  1966),  Schneider  (1967),  Ra 1 i n  (1968), 
Pierce  and  Ralin  (1972),  Gerhardt  (197*0,  and  others. 

Specifically,  the  features  of  the  mating  call  of  the  green  treefrog 
have  been  studied  by  Gerhardt  (197*0.  Also,  male  green  treefrogs  have 
been  observed  calling  females  during  the  mating  season  (Blair,  1958). 
The  mating  call,  as  an  isolating  mechanism,  has  been  discussed  by  Bogert 
(i960).  Blair  (1958)  has  shown  that  hylid  anuran  females  discriminate 
between  con  spec  ific mating  calls  and  thoseof  other  species.  Also,  Loftus- 
Hills  and  Littlejohn  (1971)  have  po i nted  out  that  the  pulse  rate  of  male 
calls  can  be  used  as  an  isolating  mechanism. 

The  taxonomi  c  status  of  Hyla  cinerea  evittata  or  Hyla  evittata  (Miller, 

1899)  has  been  uncertain.  Reed  (1956)  claims  that  H.  evittata  should  be 
synonymous  with  H.  einerea  because  none  of  the  character i st i cs  upon  wh  i  ch 
it  was  based  can  be  d i s t i ngu i s hed .  Since  male  frog  calls  have  been  shown 
to  be  an  isolating  mechanism,  it  was  postulated  that  there  might  be  a 
difference  in  either  the  structure  or  the  pulse  rate  of  the  variously 
striped  green  treefrogs.  The  pu rpose  of  th i s  research  was  to  investigate 
the  calls  of  a  mixed  population  of  green  treefrogs  that  contained  frogs 
with  a  complete  lateral  white  stripe,  frogswith  a  partial  white  stripe, 
and  frogs  with  no  stripe,  to  determine  if  the  various  types  produce  dif¬ 
ferent  vocalizations. 

METHODS 

Male  treefrogs  were  recorded  at  a  small  farm  pond  i  n  Ca 1  vert  County, 
Maryland.  The  recording  sessions  took  place  between  2000  hrs  and  2^00 
hrs  on  several  evenings  during  June  197**.  Ten  calls  each  were  recorded 
from  ten  different  frogs  in  each  group;  with  a  complete  lateral  white 
stripe;  partial  lateral  white  stripe;  no  lateral  white  stripe. 

Voca 1 i zat i ons  were  recorded  on  a  SONY  800  TC  recorder  at  19  cps.  The 
calls  were  analyzed  on  a  Kay  Sona-Graph  6061A  using  the  FL-1  circuit  and 
wide  band  selection.  The  vocalization  rate  was  analyzed  on  a  Tektronix 
5 1 0 3 N  oscilloscope  and  photographed  with  a  polaroid  camera. 

RESULTS 

Two  different  vocalizations  were  recorded  from  the  treefrogs.  The 
firstandmost  common  was  the  ty  p  i  ca  1  ma  1  e  mat  i  ng  call.  The  maximum  energy 
band  is  at  about  1  kHz  with  harmonics  in  the  upper  levels  (Fig.  1).  The 
call  duration  as  measured  at  1  kHz  averaged  210  msec  ranging  from  about 
120  msec  to  250  msec.  The  intercall  duration  ranged  from  600  msec  to 
1100  msec . 

The  second  was  a  "chatter"  like  call  sometimes  given  at  the  end  of 
mating  cal  Is  (Fig.  2).  The  max  imum  energy  band  was  about  1  kHz  with  energy 
present  up  to  about  3  kHz.  The  calls  were  composed  of  a  varying  number 
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kHz 


Fig.  1.  Sonagram  of  male  mating  call  of  Hyla  cinerea.  The  analyzing 
filter  band  i s  300  Hz . 


200msec 


Fig.  2.  Sonagram  of  ma  1  e  "chatter  call"of%Za  oinerea.  The  analyzing 
filter  band  i s  300  Hz . 
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of  pulses  ranging  from  k  to  16  per  call.  The  duration  between  calls  was 
highly  variable.  The  durationofa  pulsewasfrom  20  to  26  msec  at  1  kHz, 
while  the  inter-pulse  duration  was  about  15  to  20  msec.  There  was  no 
difference  found  among  the  three  groups  of  frogs  tested. 

DISCUSSION 


The  vocalizations  of  the  three  groups  of  green  treefrogs  were  com¬ 
pared  to  determine  if  reproductive  isolation  might  be  involved  in  the 
mating  call.  These  data  indicate  that  there  is  no  difference  in  the  mating 
call  frequency,  duration,  maximum  energy  band,  and  temporal  patterning 
among  the  differently  striped  treefrogs.  This  would  suggest  that  the 
female  treefrogs  do  not  descriminate  among  the  three  variously  striped 
groups  of  males.  If  this  is  the  case,  then  the  mating  call  of  the  male 
does  not  act  as  an  isolating  mechan  i  sm  among  these  va  r  ious  1  y  st  r  i  ped  ma  1  es  . 
However  ,  other  pa  rameters  may  i  nfl  uence  the  fema  1  e  response.  The  positions 
of  the  calling  male  in  relation  to  vegetation,  distance  from  ground  and 
distance  from  pond  may  influence  the  choice  of  the  female.  There  may 
also  be  daily  or  seasonal  differences  in  male  calling.  These  parameters 
were  not  investigated.  Also,  the  function  of  the  "chatter"  call  is  not 
known.  It  frequently  occurred  at  the  end  of  a  series  of  mating  calls  and 
was  given  by  all  three  groups.  It  may  be  related  to  dominance  or  some 
other  maletomale  social  interaction.  It  does  not  appear  to  be  a  release 
call. 
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Field  Data  on  Heterodon  p.  platyrhinoa 
in  Prince  George's  County,,  Maryland 

During  1975,  special  attention  was  given  captured  eastern  hognose 
snakes,  in  order  to  help  determine  average  size,  weight,  sex,  general 
coloration,  and  temperature  and  time  of  day  relative  to  the  period  of 
activity  in  the  study  area.  Although  the  number  of  specimens  collected 
was  m i n i ma 1 ,  i t  i  s  f el t  that  the  i n format  ion  at  hand  is  of  general  interest 
to  Maryland  herpetologists. 

Study  Area  and  Methods 


The  study  area  was  limited  to  an  area  of  private  property,  approx¬ 
imately  three  hundred  and  twenty  acres,  in  Prince  George's  County,  Mary¬ 
land.  Much  of  this  area  is  shallow,  weedy  marsh,  surrounded  by  mature 
deciduous  forest,  seperated  at  many  points  by  a  sandy  gravel  road.  It  is 
on  and  along  this  road  that  Heterodon  is  general  1  y  encountered ,  particularly 
surrounding  one  area  of  constant  amphibian  activity.  Specimens  were  col¬ 
lected  only  "by  hand"  (no  trapping),  and  Heterodon  was  never  encountered 
on  nocturnal  collecting  excursions.  Temperature  at  collection  time  was 
recorded  on  a  portab 1 e  Honeywe  1  1  hygrometer,  positioned  permanent  1 y  i n  the 
study  area.  Snakes  were  marked  for  future  recognition  by  the  caudal  scute 
clip  method  (Blanchard  and  Finster,  1933).  It  is  interesting  that  no 
marked  animals  were  re-captured  this  season.  Each  snake  was  released  at 
it's  exact  collection  point.  Sex  was  determined  soley  by  tail  length  to 
total  body  length  ratio.  In  Heterodon  platy rhino s _,  the  length  of  the 
female's  tail  averages  less  than  1 8%  of  the  total  body  length,  while  in 
the  male,  the  tail  averages  20%  or  better  (McCauley,  19^5;  Platt,  1969). 
General  coloration  indicates  the  predominate  colors  in  the  usual  H.  platy - 
hinos  blotched  pattern.  Intensive  collecting  during  the  1976  season  is 
planned  to  gather  additional  data. 

Captivity 


Several  specimens  of  Heterodon  p .  platyrhinos  were  retained  for  brief 
(two  to  twenty  one  days)  periods,  for  basic  observation.  All  captives 
were  found  to  feed  readily  on  frogs  or  toads,  whether  they  were  alive, 
dead,  or  frozen  and  thawed.  When  specimens  were  offered  a  depth  of  5~7 
inches  of  fine  grained  sand,  they  tunneled  about  freely,  rarely  exposing 
more  than  the  head  at  the  substrate  surface.  Snakes  held  captive  in  this 
fashion  seem  to  reta i n  the  typ i ca 1  Heterodon  displays  1 onger  than  capt i ves 
held  in  more  exposed  housing. 

The  melanistic  female  (No.  8)  was  held  in  captivity  longer  than  nor¬ 
mal  ,  from  1 8  June  to  1  August.  Initially,  this  snake  was  retained  since 
fresh  blood  was  evident  in  the  throat  and  nasal  passages  at  the  time  of 
capture.  This  condition  disappeared  immediately.  However,  additional 
problems  soon  became  apparent.  On  4  July  1975,  the  snake  laid  a  single 
egg ,  outs i de  her  hoi  1 ow  log  hiding  place.  No  more  eggs  were  laid,  giving 
due  cause  for  concern.  At  this  time,  the  snake  and  the  single  egg  were 
left  in  the  careof  a  friend.  On  8  July,  the  snake  was  recorded  as  laying 
an  additional  four  eggs.  All  eggs  were  placed  in  an  incubator.  Shortly 
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Thereafter,  the  temperature  in  the  incubator  soared  beyond  control  ,  leaving 
the  five  eggs  completely  dehyd ra ted  on  my  return  (7/12/75).  The  eggs  were 
too  "mummified"  for  fertility  examination.  At  this  point  the  Heterodon 
seemed  1 i st 1  ess  and  dehyd rated ,  although  it  fed  readily.  On  28  July  1975 
the  specimen  was  x-rayed,  hopef u 1 1 y  to  d i agnose  an  irregular  body  shape, 
and  a  large  mass  of  mater i a  1  (presumably  remaining  eggs)  was  found  lodged 
in  the  snake's  posterior.  This  mass  could  not  be  further  palpated  towards 
the  vent.  At  this  examination,  the  specimen  was  injected  with  1  ml  of 
2.5%  dext rose/ 1 actated  ringers  solution  to  help  alleviate  the  immediate 
problem  of  dehydration.  Also,  2  ml  of  Th i abenzobo 1 e  solution  was  ad¬ 
min  istrated  oral  ly  to  rel  ieve  a  probable  paras  i  te  infestation.  On  1  August 
1975  the  snake  was  found  dead  and  taken  for  post  mortem  examination.  The 
col orat ion  of  th i s  snake  was  rem i n i scent  of  a  typical  Coluber  c,  constri¬ 
ctor:  satiny  black  along  the  head,  back,  and  sides,  with  a  pale  gray 
ventral  coloration  and  a  creamy  white  under-chin. 

Autopsy  Findings 


Post  mortem  exami nat ions  were  prov i ded  for  three  specimens  of  Heter¬ 
odon  p.  platyrhinoSj  with  the  following  findings  (specimen  numbers  cor¬ 
respond  with  chart): 


Specimen  No.  8:  This  adult  fema 1 e  was  found  to  con ta i n  ten  impacted  eggs, 

in  varying  stages  of  mummification.  Some  eggs  had  ap¬ 
parent  early  dead  embryos.  The  stomach  was  fully  packed 
with  nematodes;  many  yet  alive  in  spite  of  the  recent 
worming.  The  stomach's  inner  layer  (mucosa)  was  pierced 
with  worms.  Enteritis  was  evident  throughout,  the  gall 
bladder  distended,  and  urate  accumul  ationinthe  kidneys. 

Specimen  No.  10:  D.O.R.  adult  f ema 1 e ,  wi  th  d i ges t i ve  system  full  of  adult 

nematodes . 

Specimen  No.  12:  Adult  f ema 1 e ,  severe  pa ras i te  infestation,  found  D.O.R. 

Approximately  f i f ty  to  seventy-f i ve  young  and  adults  of 
the  nematode  Ophidascaris  flavipappillosa. 
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Observations  on  a  Species  of  Salamander 
(Pseudoeuryaea)  from  Tamaulipas,  Mexico 

The  status  of  the  p 1 ethodont i d  salamanders  of  northeastern  Mexico 
is  at  present  rather  confused.  Three  live  Pseudoeurycea  obtained  by  one 
of  us  (Spiering)  in  that  area  and  made  available  for  study  by  the  rest 
serve  to  focus  attention  on  the  existence  of  a  number  of  contradictory 
statements  in  the  literature,  some  puzzling  discrepancies  between  fact 
and  expectation,  and  the  need  for  careful  review  of  the  complexes  that 
occur  there,  accompanied  by  considerably  more  field  work. 

The  three  specimens,  now  in  the  University  of  Colorado  Museum  and 
identified  as  P.  scandens',  were  taken  25  November  1975,  under  rocks  and 
decaying  pockets  of  1  eaves  22.5  km  by  road  E  Tula,  on  the  tra i 1  to  Ocampo. 
The  temperature  was  near  freezing  at  night  but  pleasant  during  the  day. 
Specimens  were  found  more  pi ent i ful 1 y  on  slopes  rece i v i ng  the  1  ate  after¬ 
noon  sun,  but  were  solitary.  Their  cannibalism  may  explain  at  least  in 
part  their  scattered  occurrence.  In  captivity  they  repeatedly  exhibited 
very  clear  caud i vagan t  1 ocomot ion,  essentially  as  descri bed  for  P. cephalica 
rubrimembris  and  P.  galeanae  (Smith,  1947)  but  not  previously  observed 
in  P.  scandens.  The  pushing  movement  of  the  tail  is  synchronized  with 
that  of  the  offside  foreleg,  randomly  on  either  side,  but  once  a  choice 
is  made  as  movement  starts ,  the  synchron i zat ion  is  maintained  unchanged. 
The  tail  is  held  largely  off  the  substrate,  only  the  tip  contacting  the 
ground.  No  clearcut  external  evidence  of  caudivagant  capacity  is  known; 
muscu  1  ature  perhaps  extends  farther  toward  the  t  i  p  of  the  tail  with  minimal 
taper i ng ,  so  that  the  finely  blunt  tip  tapers  rapidly  (cf.  Walker,  1955, 
pi.  1)  but  the  distinction  from  non-caud i vagant  structure  is  slight  if 
it  exists  at  all.  The  salamanders  nevertheless  invariably  use  the  tail 
as  an  auxiliary  locomotory  device  when  walking  at  a  moderate  pace  over 
a  direct,  flat  route;  slow  movements  over  rough  terrain  do  not  regularly 
elicit  participation  by  the  tail. 

In  life  the  dorsal  surface  is  an  intense  jet-black  anteriorly,  less 
so  posteriorly;  a  hint  of  deep  dark  chocolate  color  throughout  tail;  lateral 
and  dorsolateral  surfaces  of  body  and  ta i 1  (not  head)  with  irregular  dark- 
flecked,  lichen-like  patches  (Fig.  1)  of  minute  silver-gray  granules;  no 
patches  crossing  mid  dorsal  1  ine  on  body ,  few  reach  i  ng  it,  but  some  crossing 
it  on  tail;  more  minute,  scattered  guanophores  on  dorsa 1  surfaces  of  both 
pairs  of  limbs,  on  sides  of  head  and  on  ventrolateral  aspect  of  upper 
eyelid.  Ventral  surface  (Fig.  2)  somewhat  lighter  than  dorsal,  slate- 
black  with  a  touch  of  gray,  essentially  unicolor  except  for  scattered 
guanophore-marked  areas.  Iris  mottled  with  chartreuse  gold  on  a  dark 
background,  the  two  colors  occupying  about  an  equal  area. 

All  three  specimens  (females)  measure  45  mm  s-v,  and  the  tail  varies 
from  45-47  mm.  One  dissected  specimen  has  prefrontals;  distal  tarsals 
4  and  5  separated,  4  larger  than  5,  5  not  articulating  with  centrale; 
possibly  a  small  septomax i 1 1  a . 

That  the  present  specimens  represent  the  species  described  as  P. 
scandens  seems  assured.  The  habitat,  in  Tropical  Deciduous  Forest,  was 
of  a  lower  elevation  than  that  of  the  type-series,  wh i ch  was  taken  in  the 
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Cloud  Forest  and  Humid  Pine-Oak  Forest  zones  (Martin,  1958:44).  The  lo¬ 
cality  is  but  some  25  straight-line  km  SW  of  the  Rancho  del  Cielo  area 
whence  the  types  came.  The  spec imens  are  sma 1 1 er  than  normal  adult  size, 
over  50  mm  s-v  in  most  of  the  types ,  but  the  pattern ,  coloration  and  digital 


Fig.  1.  Fseudoeurycea  scandens ,  dorsal  view,  22.5  km  E  Tula, 
Tamaulipas,  45  mm  s-v,  45  mm  tail  length. 


Fig.  2  Fseudoeurycea  scandens ,  ventral  view,  specimen  same 
size  and  source  as  in  Fig.  1. 
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webbing  (Figs.  1,  2)  are  the  same.  The  osteolog i cal  characters,  as  well 
as  general  habitus,  el iminate  from  consideration  al  1  members  of  the  genus 
Chirop tero tri ton  (Wake,  1 966 :  5*0  ,  three  species  of  which  are  known  to 
occur  in  the  same  general  area  of  the  Sierra  de  Guatemala.  The  only  other 
Pseudoeurycea  species  recognized  in  the  area  a  re  P.  cephalioa  rubrimembris , 
taken  sympat r i ca 1 1 y  wi  th  P.  scandens  (Walker,  1955:6 )  ,  and P.  galeanae  of 
more  northern  areas  on  the  semiarid  plateau.  Reese  (1969:68)  provides 
data  that  st rong 1 y  i nd i cate  subspec i f i c  status  for  galeanae ,  as  the  north¬ 
ernmost  subspecies  of  P.  cephalioa.  Assuming  this  is  correct,  involvement 
of  P.  cephalioa ,  oranyof  its  subspec  i  es  ,  is  comp  letely  out  of  the  question 
for  P.  scandens  and  the  present  specimens.  P.  c.  rubrimembris  regularly 
possesses  a  reddish  component  in  its  coloration,  in  the  Rancho  del  Cielo 
area  as  well  as  at  the  type- 1  oca  1 i ty  in  Hidalgo,  whereas  P.  c.  galeanae 
(the  combination  first  used  by  Taylor  ( 1 3kk : 21 2) )  lacks  it  completely,  as 
does  P.  scandens.  Reese's  spec imens ,  f rom  a  locality  south  of  the  Galeana 
area,  were  intermediate  in  both  coloration  (6  of  9  possessing  varying 
amounts  of  red)  and  s  i  ze .  The  on  1  y  cont  ra  ry  i  nd  i  cat  i  on  i  s  Wa  1  ker  1  s  (1955:6) 
referral  of  k  specimens  from  Minas  Viejas,  near  Durango,  Hidalgo,  to  P. 
galeanae ,  which  if  correct  implies  an  extensive  geographical  overlap  of 
ranges  of  P.  galeanae  and  P.  c.  rubrimembris .  We  here  suggest  that  these 
specimens  represent  a  different  geographic  race  of  P.  cephalioa;  indeed 
Walker  noted  that  the  Minas  Viejas  series,  although  similar  to  galeanae , 
differs  from  it 


The  significance  of  the  smaller  size  than  expected  of  the  present 
series  of  P.  scandens  is  uncerta i n ;  the  present  1  oca  1 i ty  i  s  the  southern¬ 
most  known,  and  perhaps  as  in  northern  races  of  P.  cephalioa  there  is  a 
geographic  cline  in  size,  smaller  specimens  occuring  to  the  south  (see 
Reese ,  1 969 : 68) . 

The  excellent  photographs  in  Reddel 1  and  Mitchell's  checkl i s t  of  the 
cave  fauna  of  the  Sierra  de  Guatema la  (1971)  ,  supposed  1  y  of  Chiropterotriton 
multidentata  (fig.  22)  and  P.  scandens  (fig.  23),  both  appear  to  represent 
the  latter  species;  fig.  22  appears  moreor  less  typical  of  the  species, 
although  somewhat  more  extensively  1 ight-marked  on  the  head  than  normal, 
but  fig.  2k  is  exceptionally  extensively  light-marked,  perhaps  as  in  the 
two  exceptional  light  -marked  specimens  (among  125)  recorded  by  Walker 
(1955:5). 

The  occurrence  of  caudivagance  in  both  of  the  sympatric  species  P. 
cephalioa  (at  least  northern  races)  and  P.  scandens  strengthens  the  con¬ 
cept  of  common  ancestry,  implied  by  Walker's  (1955:5)  conclusion  that 
the  closest  living  relative  of  P.  scandens  is  P.  galeanae. 
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News  and  Notes 

- -  SOCIETY  FOR  THE  STUDY  OF  AMPHIBIANS  AND  REPTILES 


new  reprints 


for  1976 


PRELIMINARY  ANNOUNCEMENT 


J.  E.  Holbrook’s 

NORTH  AMERICAN  HERPETOLOGY 


The  Society  is  pleased  to  announce  that  it  will  issue  a  facsimile  reprint  of 
this  classic  work  on  the  reptiles  and  amphibians  of  the  United  States.  Origin¬ 
ally  published  in  18U2,  this  magnificent  work  quickly  established  Holbrook  as 
the  Father  of  American  Herpetology.  The  reprint  will  also  include  a  biography 
of  Holbrook  by  Professor  and  Mrs.  Richard  Worthington  of  the  University  of 
Texas,  together  with  a  new  table  of  contents  equating  Holbrook's  terminology 
with  modern  nomenclature. 

SPECIFICATIONS : 

Five  volumes  bound  in  one,  totalling  about  1000  pages  including  ll+7  plates  of 
which  20  will  be  in  full  color.  Page  size  8  1/2  by  11  inches  (21.5  by  28  cm). 

PUBLICATION  DATE: 

October  1976. 

PRICES: 

Regular  edition:  Clothbound,  limited  to  ^00  copies  .  about  $  60 

Patrons  edition:  Bound  in  one-quarter  red  morocco,  limited  to 
100  copies  each  signed  by  the  authors  of  the  introduction 
and  individually  numbered  by  the  editor.  A  list  of  all 
patrons  will  be  printed  in  bo'th  editions.  In  addition, 
patrons  will  receive  a  separate  set  of  the  20  color  plates , 
measuring  10  by  13  inches  (25.5  by  33  cm)  suitable  for 

framing,  in  a  portfolio . . . about  $150 


^PROSPECTUS  : 

A  four-page  prospectus  with  specimen  plate  (in  color)  will  be  available  about 
March  1976.  If  you  wish  to  have  copies,  please  address  your  request  to  the 
following  and  note  the  number  of  copies  you  wish  to  have  sent  to  you: 

Dr.  Kraig  Adler,  Editor 
Langmuir  Laboratory 
Cornell  University 
Ithaca,  New  York  1^853,  U.S.A. 

A  list  of  other  books,  papers  and  journals  published  by  the  Society  can  be  ob¬ 
tained  on  request. 
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SOCIETY  FOR  THE  STUDY  OF  AMPHIBIANS  AND  REPTILES 


Mclhenny's 

The  Alligator^  Life  History 

125  pages,  l8  full-page  photographs,  portrait,  originally  published  Boston,  1935 
WITH  A  NEW  PREFACE  BY  ARCHIE  CARR  (University  of  Florida) 

Although  published  forty  years  ago,  this  classic  is  still  the  most  complete  rec¬ 
ord  of  the  natural  history  of  North  America's  most  distinctive  reptile.  The 
book  is  based  on  personal  observations  made  over  a  lifetime  of  intimate  associa¬ 
tion  with  the  alligator  in  its  native  habitat.  There  are  chapters  on  facts  and 
myths,  habitat,  dens  and  hibernation,  food  and  growth,  voice,  nest  building  and 
incubation,  and  enemies.  In  view  of  the  endangered  status  of  crocodilians  inter¬ 
nationally  and  their  important  phylogenetic  position,  Mcllhenny's  account  will 
continue  to  provide  a  wealth  of  basic  information  for  evolutionary,  behavioral 
and  ecological  studies. 

to  order 

Orders  may  be  placed  now.  The  book  will  be  published  in  Spring  1976;  to  take 
advantage  of  special  prices,  SSAR  members  must  place  their  orders  before  publi¬ 
cation.  Please  mark  the  edition  you  desire  and  send  with  payment  to  Dr.  Henri 
C.  Seibert,  Morton  Hall,  Ohio  University,  Athens,  Ohio  ^5701,  USA.  Make  checks 
payable  to  "SSAR";  receipt  sent  on  request  only. 

Mark  these  boxes  if  you  want  information  on  SSAR  membership  D  or  a  complete 
list  of  Society  publications  D . 


\ 

mu 


. ^ mm. 


■*- . a  - 


prices 

SSAR  members  before 
liyA  publication: 

$  7  paperbound  □ 

$10  clothbound  □ 

Institutions  and 
non-members : 

$12  paperbound  □ 

$15  clothbound  □ 
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University  Extension 

w 

University  of  California,  Berkeley 

2223  Fulton  Street 

Public 

Berkeley,  California  94720 

Information 

(415)  642-3112 

FOR  IMMEDIATE  RELEASE 

Bob  Newton  1/15/76 

Fredric  L.  Frye,  D.V.M.,  a  noted  specialist  in  the  veterinary  care  of 
reptiles,  will  conduct  an  intensive  three-day  course,  "Practical  Husbandry, 
Medicine  and  Surgery  of  Captive  Reptiles,"  on  Friday,  Saturday  and  Sunday, 

April  23,  2b  and  25,  1976,  at  the  Monteleone  Hotel  in  New  Orleans,  La. 

The  course  is  intended  for  veterinarians,  personnel  in  research  and 
educational  institutions,  herpetologists,  animal  keepers  and  others  concerned 
with  the  health  care  of  reptiles.  It  is  being  sponsored  by  University  of 
California  Extension,  Berkeley,  which  presented  a  similar  two-day  course 
conducted  by  Dr.  Frye  in  New  York  City  in  the  spring  of  1975*  In  the 
forthcoming  course,  Dr.  Frye  will  present  much  new  information  that  was  not 
known  at  the  time  of  the  earlier  presentation. 

Topics  for  slide-illustrated  lectures  and  discussions  will  include: 

Husbandry— housing ,  litter  and  cage  enrichment  material,  nutrition 
and  deficiency  syndromes,  water,  humidity  and  temperature,  photoperiodicity, 
reproduction,  waste  management. 

Medicine— — infectious  bacterial,  fungal,  protozoan  and  metazoan  diseases, 
hematology,  radiology,  cardiology. 

Pathology-— -gross  pathologic  changes,  normal  histology,  abnormal  histology 
covering  tumors,  abscesses  and  other  inflammatory  lesions,  acquired  deficiency 
syndromes,  parasitic  diseases. 

Surgery— anesthesia ,  selected  surgical  procedures,  pathology,  neoplasia, 
obstetric  and  gynecological  disorders  including  pregnancy  diagnosis, 
reproductive  diseases  and  surgical  correction  of  obstetrical  difficulties. 

(MORE) 
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Dr.  Frye  is  a  research  associate  at  the  Steinhart  Aquarium  in 
San  Francisco  and  at  the  Donner  Laboratory  at  the  University  of  California, 
Berkeley;  is  a  lecturer  at  the  UC  Medical  Center  in  San  Francisco;  and  is 
clinical  professor  in  the  school  of  veterinary  medicine  at  UC ,  Davis.  He  is 
a  consultant  to  numerous  research  organizations;  his  most  recent  book. 
Husbandry,  Medicine  and  Surgery  of  Captive  Reptiles,  will  be  available  to 
course  participants  at  a  reduced  price. 

The  registration  fee  for  the  three-day  course  is  $110.  Advance  enrollment 
is  advised.  A  number  of  partial  scholarships  are  available  for  full-time 
students;  applications  should  be  made  to  University  Extension  before  March  15* 
The  California  Academy  of  Veterinary  Medicine  will  grant  California 
veterinarians  15  credits  toward  membership;  veterinarians  in  other  states 
may  request  credit  from  their  state  associations. 

For  further  details  write  to  Continuing  Education  in  Sciences  and 
Mathematics,  University  of  California  Extension,  Berkeley,  CA  94720,  or 
call  (1+15 )  642-1061. 
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Society  Publications 

Back  issues  of  the  Bulletin  of  the  Maryland 
Herpetol og i ca 1  Society,  where  available,  may  be 
ob ta i ned  by  wr i t i ng  the  Execut i ve  Editor.  A  list 
of  available  issues  will  be  sent  upon  request. 
Individual  numbers  in  stock  are  $2.00  each,  un¬ 
less  otherwise  noted. 

The  Soc i ety a  1  so  pub  1 i shes  a  News  1 etter  on  a 
somewhat  irregular  basis.  Theseare  distributed 
to  the  membersh i p  free  of  charge .  Also  published 
are  Maryland  Herpetofauna  Leaflets  and  these  are 
available  at  $. 05/page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to 
the  Executive  Editor.  Manuscripts  being  sub¬ 
mitted  for  publication  should  be  typewritten 
(double  spaced)  on  good  quality  8?  x  1 1  inch 
paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon. 
Indicate  where  illustrations  or  photographs  are 
to  appear  in  text.  Cite  all  literature  used  at 
end  in  alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double 
spaced,  elite  type)andmust  i  ncl  ude  an  abstract . 
The  authors  name  should  be  centered  under  the 
title,  and  the  address  is  to  fol  1  ow  the  L  i  tera  ture 
Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at 
end  of  paper  (see  recent  issue).  For  add i t i ona 1 
information  see  Style  Manual  for  Biological 
Journals  (1964) ,  Amer i can  I  ns  t i tute  of  Biological 
Sciences,  3900  Wiscons  in  Avenue, N.W.  ,  Washington, 
D.C.  20016.  Price  is  $3.00. 

Reprints  are  available  at  $.025  a  page  and 
shoul d  be  ordered  when  manuscripts  are  submitted 
or  when  proof s  are  returned .  Minimum  order  is  100 
reprints.  Either  edited  manuscr i pt  or  proof  will 
be  returned  to  author  for  approval  or  correct  ion. 
The  author  will  be  responsible  for  al  1  corrections 
to  proof,  and  must  return  proof  preferably  wi  thin 
7  days. 
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Hybridization  Between  Rana  pipiens  and 
Rana  palustris  In  A  Modified  Natural  Environment1 

By 

Jerry  D.  Hardy,  Jr.  and  John  H.  Gillespie 

Frequency  of  hybridization  between  natural  populations  of  anurans 
varies  remarkably  from  genus  to  genus.  Mayr  (1963)  pointed  out  that  the 
phenomenon  is  quite  common  among  members  of  the  genus  Bufo ,  but  of  rare 
occurrence  in  true  frogs  of  the  genus  Rana.  Rugh  (1935)  commented  that 
male  frogs  (ranids)  are  generally  more  discriminatory  in  mate  selection 
than  are  male  toads. 

Few  instances  of  natural  intra-  or  intergeneric  hybridization  in¬ 
volving  North  American  ran i ds  have  been  reported.  Brodie  (1968)  observed 
a  male  Rana  cascadae  in  amplexus  with  a  female  Bufo  boreas .  This  pair, 
when  transferred  to  the  laboratory,  deposited  eggs  which  developed  to  the 
4-cell  stage.  Waitz  (1962)  suggested  natural  hybridization  between  Rana 
pretiosa  and  Rana  sylvatica  based  on  the  occurrence  of  host-spec i f i c  hel- 
miths  in  Idaho.  Dumas  (1966),  however,  was  unab 1 e  to  obta i n  viable  crosses 
from  these  two  species  and  regarded  them  as  reproduct i vel y  isolated. 
Stan  1 ey  and  Benton  (1966)  i 1 1 ustrated  an  unusual  ranid  frog  from  New  York 
which  seemed  to  display  characteristics  of  both  Rana  clamitans  and  Rana 
eatesbieana,  but  emphat i cal ly  pointed  out  that  all  attempts  to  hybridize 
these  two  species  in  the  laboratory  have  been  unsuccessful. 

Pace  (1974)  concl uded  that  certa i n  hybrid  frogs  from  Texas  reported 
by  Littlejohn  and  Oldham  (1968)  and  Salthe  (1969)  i  nvolved  Rana  utri- 
eularia  and  Rana  berlanderi  while  those  from  Colorado  reported  by  Post 
and  Pettus  (1966  and  Pettus  and  Post  (1969)  involved  Rana  pipiens  and 
Rana  blairi.  Mecham  (1968)  and  Platz  and  Platz  (1973)  mentioned  hybrid 
frogs  between  members  of  the  "Rana  pipiens  complex",  but  these  hybrids 
have  not  been  specifically  identified. 

A  single  example  of  natural  hybridization  involving  Rana  palustris 
has  been  reported.  Salthe  (1969)  described  several  populations  of  frogs 
from  the  vicinity  of  Nashville,  Tennessee,  with  pigmentation  that  was 
intermediate  between  that  of  Rana  palustris  and  Rana  "pipiens" .  On  the 
bas i s  of  1 actate  dehydrogenase  zymogram  patterns,  two  of  these  frogs  were 
regarded  to  be  possible  F^  hybrids  while  others  were  considered  to  be 
possible  F^  hybrids.  These  specimens,  collectively,  raised  the  "poss¬ 
ibility  that  the  Nashville  region  is  the  site  of  a  hybrid  swarm."  Rana 
pipiens  apparent ly  does  not  occur  i n  Tennessee  (Wright  and  Subtelny,  1971; 
Pace,  1974).  Consequently,  if  a  hybrid  swarm  exists  at  Nashville,  it 
involves  Rana  palustris  and  Rana  utriculccria ,  not  Rana  pipiens . 

^Contribution  No.  680  from  the  University  of  Maryland,  Center  for  Environ¬ 
mental  and  Estuarine  Studies. 
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J.  A.  Moore  (1950)  commented  that  there  was  no  evidence  of  natural 
hybridization  between  Rana  palustris  and  Rana  pipiens.  Go  in  and  Go  in 
(1963)  pointed  out  that,  indeed,  these  species  do  not  normally  attempt 
to  mate  in  nature.  Wright  (191*0,  however,  described  and  photographed 
mis-matched  amplexus  involving  a  male  Rana  pipiens  and  a  female  Rana 
palustris.  Eggs  were  apparently  not  produced. 

Rana  palustris  and  various  members  of  the  11 Rana  pipiens  complex" 
(now  known  to  include  R.  pipiens,  R.  utriculari,  R.  berlanderi,  R.  blairi, 
and  R.  onea)  will  mate  under  laboratory  conditions  and  at  least  some 
cross-fertilizations  are  highly  successful  (Moore,  1946).  Rugh  (1935) 
obtained  hybrids  from  p i tu i tary- i n jected  adults.  Moore  (1955)  pointed 
out  that  the  various  "geographic  races"  of  "R.  pipiens"  cross  normally 
withi?.  palustris  ,  but  not  wi  th  each  other.  Mecham  ( 1 969)  obta i  ned  s  im i  1  ar 
results,  but  noted  a  high  incidence  of  embryonic  defects  in  the  Rana 
palustris  x  Rana  berlandieri  cross.  Hennen  (1965)  obtained  97%  normal 
development  in  crosses  using  "R,  pipiens"  eggs,  and  89%  normal  develop¬ 
ment  using  R.  palustris  eggs.  Moore  (1941)  pointed  out  that  eggs  of  "R. 
pipiens"  develop  more  rapidly  than  those  of  R.  palustris  and  that  the 
rate  of  hybrid  development  is  maternal  until  the  neural  plate  stage. 
Accord  i  ng  to  Johnson  (19&9)  e99s  of  the  "R.  pipiens"xR.  palustris  cross 
cleave  normally  but  gastrulate  more  slowly  than  the  "R.  pipiens"  x  "R. 
pipiens"  cont rol s  and  show  some  abnormalities  in  invagination  of  presump¬ 
tive  mesoderm.  Hennen  (1962,  1964)  studied  the  transfer  of  d iploid  nuclei 
between  "R.  pipiens"  and  R.  palustris  and  pointed  out  that  although  the 
offspring  from  hybrids  between  these  species  can  be  reared  through  meta¬ 
morphosis,  their  nuclei  and  cytoplasm  are  not  completely  compatible. 
Anna  Moore  (1950)  found  that  in  reciprocal  androgenetic  hybrids  develop¬ 
ment  stopped  at  early  neural  fold  or  early  gastrula  stage.  Mulcare  ( 1 966 ) 
studied  induction  of  renal  tumors  in  hybrid  tad poles  while  Salt he,  Chilson, 
and  Kaplan  (1  965)  ,  Wright  (1  984,  1965),  Wr i ght  and  Moyer  ( 1  966)  ,  and  Wr i ght 
and  Subtelny  (1971)  presented  data  on  var i ous  aspects  of  1 actate  dehydro¬ 
genase  inheritance  in  hybrids. 

During  a  recent  study  of  hemoglobin  variation  in  Rana  pipiens ,  the 
junior  author  observed  several  frogs  from  Lilypons,  Frederick  County, 
Maryland,  which  seemed  to  have  characteristics  of  both  Rana  pipiens  and 
Rana  palustris.  A  subsequent  study  of  the  Lilypons  population  produced 
three  frogs  (all  males)  which  we  regard  as  natural  hybrids  between  Rana 
pipiens  and  Rana  palustris . 


METHODS 

The  hybrid  frogs  were  compared  to  a  series  of  22  Rana  palustris  and 
31  Rana  pipiens  col  lected  at  Li  lypons ,  Frederick  County ,  Maryland,  during 
the  months  of  April  and  May  between  1965  and  1 967 -  Notes  were  made  on 
color  and  pattern  in  life.  The  specimens  were  then  killed,  bled,  and 
measured.  Following  formalin  fixation,  the  ratio  of  the  total  area  of 
the  dorsal  spots  to  that  of  the  background  was  established. 

Dorsal  spot/background  rat ios  were  est imated  by  pi ac i ng  the  spec imens 
in  an  opaque  projector  and  projecting  their  images  on  large  sheets  of 
drawing  paper.  A  line  was  drawn  between  the  posterior  margins  of  the 
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eyes  and  down  each  of  the  dorso- 1 atera 1  folds  to  the  groin,  and  the  spots 
within  this  area  were  outlined.  The  entire  drawing  was  then  cut  out  and 
weighed,  after  which  the  spots  were  cut  and  weighed.  The  ratio  of  spot- 
weight  to  background-weight  approximately  ref 1 ected  the  rat i o  of  the  area 
of  the  dorsal  spots  to  the  total  area  of  the  background. 

A  Buchler  vertical  starch  gel  apparatus  was  used  for  hemog 1 ob i n  sep¬ 
arations  according  to  the  technique  of  Boyer  and  Hinser  (1963)  and  the 
runs  were  made  using  EBT  buffer  (Boyer,  Fainer,  and  Naughton,  1963)  at 
8°C  for  16  hours  at  200  volts,  8  to  12  ma ,  and  pH  of  8.6.  The  gels  were 
sliced  horizontally.  One  s 1 i ce  was  s ta i ned  with  am i doschwa rtz ,  the  other 
with  benzidine  d i hyd roch 1  or i de . 

RESULTS 

Hind-leg  Color.  In  spec i mens  of  Rana  palustris  from  L i 1 ypons ,  Mary¬ 
land,  the  undersides  of  the  legs,  the  area  of  the  groin,  and  sometimes 
the s  ides  of  the  bel ly  are  bright  yel low  to  near ly  orange.  In  Rana  pipiens 
from  eastern  North  America,  deep  yellow  or  orange  does  not  occur  on  the 
hind  legs,  a  1  though  occas ional ly  there  i s  an  i 1 1 -def i ned  area  of  yel lowi sh- 
green  in  the  region  of  the  groin.  All  three  of  the  hybrids  displayed  R. 
palustris-ye] low  in  life,  both  in  the  groin  and  on  the  undersides  of  the 
hind  limbs,  although  this  pigment  was  never  so  extensive  as  in  typical 
Rana  palustris  and  varied  considerably  among  the  three  specimens. 
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Figure  1.  Ratio  of  the  area  of  the  dorsal  spots  to  the  total  surface 
area  between  the  dorsol atera 1  folds  in  Rana  palustris,  Rana  pipiens  and 
hybrids  (all  from  Lilypons,  Maryland). 
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Dorsal  Spots.  Wr ight  and  Wr i ght  (1949)  state  that  the  dorsa  1  spots  of 
Rana  palustrzs  are  square,  usually  arranged  in  two  rows,  and  cover  more 
than  one -half  the  area  between  the  dorso- 1 atera 1  folds  while  those  of 
Rana  pipiens  are  rounded  and  arranged  in  two  or  three  irregular  rows. 
These  differences  are  easily  recognized  in  frogs  from  Lilypons,  and  the 
hybrids  fall  between  the  two  extremes.  The  ratio  of  spot  area  to  back¬ 
ground  area  expresses  this  relationship  (Fig.  l).  In  Rana  palustris , 
that  area  between  the  dorso- 1 atera 1  folds  wh i ch  i  s  covered  by  spots  varies 
from  39  to  62%  with  a  mean  of  44.1%.  In  Rana  pipiens ,  this  ratio  varies 
from  13  to  30%  with  a  mean  of  16.9%,  and  in  the  hybrids  from  26  to  36% 
with  a  mean  of  31%*  In  this  respect,  the  spot  patterns  of  the  hybrids 
are  intermediate  between  R.  pipiens  and  R.  palustris ,  although  somewhat 
closer  to  R.  pipiens.  On  the  other  hand,  the  arrangement  of  spots  into 
more  or  1  ess  regular  rows  i  s  more  palustris- 1  i  ke  than  pipiens- 1  ike  (Fig.  2)  . 

Total  Length  (Fig.  3) •  Since  the  hybrids  are  all  males,  and  since 
size  is  sexually  dimorphic  in  both  Rana  pipiens  and  Rana  palustris ,  data 
on  snout-vent  length  are  presented  only  for  sexually  mature  males.  The 
snout-vent  lengths  of  16  male  R.  palustris  vary  from  44  to  58  mm  with  a 
mean  of  50.9  mm,  those  of  19  pipiens  vary  from  56  to  76  mm  with  a  mean 
of  64.3  mm ,  and  those  of  the  hybrids  vary  from  65  to  70  mm  with  a  mean  of 
67.3  mm.  It  is  i nterest i ng  to  note  that  all  of  the  hybrids  have  a  snout- 
vent  length  greater  than  the  average  snout-vent  length  of  the  R.  pipiens 
sample. 
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Figure  3*  Size  distribution  in  males  of  Rana  palustris 3  Rana  pipiens 3 
and  hybrids  from  Lilypons,  Maryland. 
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Figure  2. 


1,  2,  3.  Rana  palustris ,  Lilypons,  Maryland  (USNM  165695-6). 
4,  5,  6.  i?ana  palustris  x  i?ana  pipiens  hybrids,  Lilypons,  Md. 
(USNM  165699-701). 

7,  8,  9.  Rana  pipiens ,  Lilypons,  Maryland  (USNM  1 6569 7“ 8 ) • 
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Ov i ducts .  Christensen  (1930)  and  Moore  ( 1 944)  commented  on  the  pres¬ 
ence  of  vest  i  g  i  a  1  oviducts  in  males  of  Rana  pipiens  or  pipiens- like  frogs. 
Pace  ( 1 974)  found  that  vestigial  oviducts  occur  in  most  males  of  Rana 
pipiens,  Rana  berlandieri,  and  Rana  utrieularia  sphenocephala.  All  male 
R.  pipiens  from  Lilypons  have  vestigial  oviducts.  An  exam i nat i on  of  ma 1 e 
Rana  palustris  from  New  York,  Pennsylvania,  Maryland,  V  i  rg i n i a  ,  and  North 
Carolina  has  demonstrated  that  these  structures  do  not  occur  in  this 
species  within  this  area.  Vestigial  oviducts  are  present  in  two  of  the 
hybrids  and  absent  in  the  third.  In  one  of  the  frogs  having  vestigial 
oviducts,  the  oviducts  are  wel 1 -developed ;  in  the  other  they  are  moder¬ 
ately  developed. 

Tumors .  In  one  of  the  hybrids  (USNM  165700)  both  testes  were  ab¬ 
normally  enlarged.  Each  conta i ned a  teratocarc i noma  (Harshbarger ,  1971). 
Such  tumors  have  rarel  y  been  found  i  n amph i b i ans .  Streett  (1964)  described 
a  teratoma  in  the  ovaries  of  a  female  leopard  frog,  Rana  pipiens.  Pick 
and  Poll  (1903)  commented  on  a  testicular  carcinoma  in  Andrias  japonieus, 
while  Teutschu 1 aender  (1920)  fide  Balls  (1962)  mentioned  a  carcinoma  in 
the  testes  of  a  newt  (species  not  indicated).  Humphrey  (1969)  observed 
testicular  tumors  in  16  axolotls  (Amby stoma  mexieanum) .  He  felt  that 
heredity  played  a  significant  role  in  the  etiology  of  these  tumors,  but 
pointed  out  that  they  were  also  present  in  a  A.  mexieanum  (male)  x  A. 
opacum  (female)  hybrid.  Mulcare  ( 1 966 )  found  that  hybrids  between  11 Rana 
pipiens 11  (spec  ies  uncertain  at  this  time,  but  clearly  a  member  of  R.  pipiens 
complex)  and  Rana  palustris  were  more  susceptible  to  renal  tumors  than 
were  his  controls.  It  should  be  pointed  out,  however,  that  Marlow  and 
Mizell  (1972)  observed  renal  tumors  in  essentially  100%  of  a  naturally 
occurring  "Rana  pipiens"  population. 

The  present  neop 1  asms  may  or  may  not  be  related  to  the  hybrid  nature 
of  the  frog  from  which  they  came. 

Hemog 1 ob  j  n .  G i 1 1 espi e  and  Crenshaw  (1966)  poi nted  out  that  the  hemo¬ 
globin  of  Rana  pipiens  conta  i  ned  two  major  components  :  a  s  1  ow  dark  staining 
component  which  they  designated  pip  Hb  1,  and  a  faster  less  concentrated 
component,  Hb  11.  In  the  Lilypons  population,  they  found  no  variation 
in  pip  Hb  1 ,  but  observed  four  pip  Hb  11  phenotypes:  a  slow-moving  Hb  11 
band  (pip  Hb  11s),  a  faster  band  (pip  Hb  Ilf),  a  combi nat i on  of  these  (pip 
11  s/f),  and  an  intermediate  band  (pip  Hb  1 1 i ) . 

Rana  palustris  also  has  two  hemoglobin  components,  pal  Hb  1  and  pal 
Hb  11.  We  have  observed  no  pol ymorph i sm  in  this  species.  Pal  Hb  1  always 
cons i s ts  of  two  bands,  Hb  Is  and  Hb  If,  and  pal  Hb  11  is  always  a  single 
band . 

All  of  the  hybrids  have  the  Hb  1  bands  of  Rana  palustris  (pal  Hb  Is 
and  pal  Hb  If)  and  at  least  one  of  the  Hb  11  bands  of  Rana  pipiens.  In 
the  example  illustrated  (Fig.  4),  this  band  corresponds  in  position  to 
pip  Hb  11s.  Two  other  bands  have  been  observed  in  all  of  the  hybrids. 
One  i  s  fas t-mov i ng  and  i ntermed i ate  between  pip  Hb  Ilf  and  pal  Hb  11.  The 
other  (designated  Hyb  Hb  X)  is  slower  than  pal  Hb  Is.  Its  origin  is  un¬ 
known  . 
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Figure  A.  Electropherograms  of  hemaglobin  of  ranid  frogs  from  Lilypons, 
Maryland.  A,  B.  Rana  pipiens  showi ng  two  phenotypes .  C.  Hybrid  ( Rana 
pipiens  x  Rana  palustris) .  D.  Rana  palustris .  The  four  electrophero¬ 
grams  shown  were  run  simultaneously  on  a  single  starch  gel  slab. 


Bulletin  Maryland  Herpetological  Society 


Page  47 


Volume  12  Number  2 


June  1976 


DISCUSSION 

Hybridization  resu 1 ts  f rom  the  breaki ng-down  of  i sol  at i ng  mechanisms 
(May  r ,  1963)  and  such  breakdowns  can  result  from  env  i  ronmenta  1  mod  i  f  i  cat  i  ons 
(Anderson,  19*+9).  There  are  several  examples  among  the  anurans  in  which 
hybridization  has  apparently  resulted  from  modification  of  the  environ¬ 
ment.  Blair  (19*+1)  described  hybridization  between  Bufo  woodhousei  fow- 
leri  and  Bufo  americanus ,  and  Cory  and  Man  ion  (1955)  poi nted  out  that  this 
probably  resulted  from  deforestation.  Mecham  (i960)  observed  natural 
hybridization  between  Hyla  cinerea  and  Hyla  gratiosa a nd  attributed  this 
to  destruction  of  vegetation  around  their  shared  breeding  pond. 

Although  Lilypons  is  certainly  a  modified  environment  (the  hatchery 
itself  cons i s ts  of  over  700  ponds  of  var ious  sizes  on  300  acres  of  land), 
one  can  only  specu  1  ate  on  the  isolating  mechan  i  sms  which  are  being  affected . 

Moore  (l9*+6)  suggested  that  Rana  pipiens  and  Rana  palustris  are  is¬ 
olated  primarily  through  we  1 1 -deve 1  oped  ecological  differences  and  dif¬ 
ferences  i  n  breed  i  ng  period.  In  a  later  paper,  J.A.  Moore,  (1950)  pointed 
out  that  although  they  show  no  developmental  incompatibility,  these  two 
species  are  isolated  70%  of  the  time  by  habitat  and  k0%  of  the  time  by 
breeding  season.  The  precise  differences,  if  any,  in  habitat  selection 
at  the  time  of  breeding  are  unknown.  Wright  (191*0  commented  that  while 
R.  pipiens  is  essentially  a  frog  of  cattail  and  sedgy  marshes,  and  R. 
palustris  a  species  of  sphagnum,  marl  ponds,  cold  streams,  shallow  mill 
ponds ,  and  bayous ,  R.  palustris  "does  occasionally  seek  swampy  locations 
s  imi  lar  to  the  habi  tat  of  R.  pipiens  or  quiet,  clear  ponds  for  ovu  1  at  i  on  . 1 1 
Later,  Wr  i  ght  and  Wr  i  ght  ( 1 9^+9)  ment  i  oned  f  i  nd  i  ng  c  1  utches  of  Rana  palus¬ 
tris  and  Rana  pipiens  eggs  on  the  same  stick  or  tuft  of  grass. 

Rugh  (1935)  stated  that  R.  pipiens  begins  breeding  by  the  first  of 
April,  that  R.  palustris  begins  by  April  15,  and  that  both  continue  to 
breed  until  the  end  of  May.  Moore  (1939,  1 9^+2 ,  1950)  pointed  out  that 
there  are  slight  differences  in  minimum  spawning  temperatures.  He  gave 
breeding  dates  similar  to  those  of  Rugh,  and  pointed  out  that  his  dates 
applied  to  New  York.  Wright  and  Wright  ( 1 9^+9 )  gave  the  breeding  period 
for  R.  palustris  as  April  23  to  May  15,  and  for  R.  pipiens  as  April  1  to 
May  15.  In  an  earlier  paper,  however,  Wright  (191*0  observed  breeding 
in  R.  palustris  on  April  6  and  in  R.  pipiens  on  April  10,  both  at  Ithaca, 
New  York. 

From  these  data,  it  is  evident  that  there  i  s  cons i derabl e  overlap  in 
breeding  period  of  these  two  species.  At  Lilypons,  we  have  found  these 
two  species  breeding  simultaneously,  and  have  observed  intraspecies  am- 
plexus  on  a  number  of  occasions. 

Wright  (191*+)  observed  a  ma  1  e  Rana  pipiens  in  amp  1  exus  wi  th  a  female 
R.  palustris.  He  noted  also  that  males  of  Rana  palustris  would  amp  lex 
with  Rana  clamitans ,  Rana  pipiens ,  and  Bufo  woodhousei  fowleri.  Intra¬ 
species  amplexus  was  attributed  to  crowding  in  the  breeding  ponds.  This 
may,  indeed,  partly  account  for  the  situation  at  Lilypons.  This  area  is 
ut  i  1  i  zed  for  breed  i  ng  purposes  by  Rana  palustris ,  Rana  pipiens  (although 
apparently  not  recently),  Rana  catesbieana,  Rana  clamitans,  Pseudacris 
nigrita,  Acris  crepitans ,  Hyla  crucifer,  Hyla  versicolor,  and  Bufo  wood- 
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housei  fowleri ,  as  well  as,  possibly,  Rana  sylvatica,  and  the  overall 
density  of  frogs  in  the  area  is  probably  much  greater  than  it  would  be 
in  a  more  natural  environment. 

Moore  (19^3)  pointed  out  that  in  hybrids  involving  spotted  ranid 
frogs,  the  form  and  arrangement  of  the  spots  frequently  resembles  the 
paternal  species.  The  arrangement  of  the  dorsal  spots  of  the  Lilypons 
hybrids  into  discrete  rows  coupled,  possibly,  with  the  R.  palustris-ye] - 
low  on  the  hind  legs,  suggests  that  they  may  have  resulted  from  crosses 
involving  a  male  R.  palustris  and  a  female  R.  pipiens. 

S i nee  the  three  hybr i ds  were  col  1 ected  (1963  to  1967),  no  additional 
specimens  of  frogs  clearly  identifiable  as  Rana  pipiens  have  been  col¬ 
lected  in  the  area.  Many  R.  palustris-] ike  frogs,  however,  collected  at 
Lilypons  between  1968  and  1972  had  some  green  pigment  in  the  dorsal  spots 
or  had  the  dorsal  spots  entirely  green.  The  hemoglobin  of  these  frogs 
was  clearly  R.  palustris-] ike .  Rana  palustris  has  a  predilection  for 
enter  i  ng  caves  (Franz  ,  1970);  a  character  i  st  i c  not  shared  by  Rana  pipiens . 
We  consequently  examined  a  series  of  Rana  palustris  collected  in  caves 
approximately  20  air  miles  from  Lilypons.  None  of  these  specimens  had 
green  pigment  in  the  dorsal  spots.  This  suggests  that  the  green  pigment 
observed  i n  the  dorsal  spots  of  the  Lilypons  frogs  may  have  resulted  from 
i nt rogress i on  and  that  the  popu 1  at  ion  of  spotted  frogs  at  Lilypons  between 
1967  and  1972  represented  a  hybrid  swarm  derived  from  Rana  pipiens  and 
Rana  palustris.  Storm  Agnes,  in  June,  1972,  seriously  flooded  Lilypons 
and  few  ranid  frogs  of  any  species  were  observed  in  the  area  during  the 
spring  of  1973.  Subsequent  to  Agnes  very  few  R.  palustris- like  frogs 
having  green  dorsal  spots  have  been  observed  at  L i  1  ypons  ,  and  Rana  pipiens 
is  apparently  still  absent. 


SPECIMENS  EXAMINED 

Specimens  used  in  the  initial  phases  of  this  study  are  as  follows: 

Rana  pipiens.  USNM  1 65697  (18  males),  USNM  1 65698  (13  females),  April 
and  May,  1965  “  1967,  Lilypons,  Frederick  County,  Maryland. 

Rana  palustris.  USNM  165695  ( 1 6  males),  USNM  1 65696  (6  females),  April 
and  May,  1965  "  1967,  Lilypons,  Frederick  County,  Maryland. 

Rana  pipiens  x  Rana  palustris.  USNM  1 65699~ 7 0 1  (3males),  April  and  May, 
1965  “  1967,  Lilypons,  Frederick  County,  Maryland. 
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A  RECORD-SIZED  BARRED  TIGER  SALAMANDER  FOR  OKLAHOMA 


The  barred  t  i  ger  sa  1  amander  ,  Ambystoma  tigrinum  mavortium ,  isessen- 
t  i  a  1  1  y  the  on  1  y  sa  1  amander  known  on  the  western  plains  of  Oklahoma.  Conant 
(1975)  g  i  ves  the  average  s  i  ze  of  t  he  subspec  i  es  as  150-220  mmwitha  record 
size  of  311  mm.  Bishop  (1943)  reports  the  average  length  of  16  adults 
of  both  sexes  from  Okl  ahoma  and  Kansas  as  171  mm.  Five  adu  1 1  ma  1  es  averaged 
162  mm  with  the  largest  211  mm.  Collins  (1974)  reported  that  in  Kansas 
the  barred  tiger  salamander  averages  150  -  200  mm  with  the  largest  known 
terrestrial  adult  specimen,  a  female,  measuring  290  mm  total  length.  The 
total  length  of  adults  in  Colorado  ranges  from  110-225  mm  according  to 
Reese  (1973)  and  one  transformed  A.  t.  mavortium  x.  utahense  intergrade 
specimen  reported  by  Sm i th  and  Reese  ( 1 968) ,  reached  a  length  of  346  mm. 


The  Okl ahoma  record-s i zed  ter  res t r i a  1  adu 1 1  reported  here  is  a  female 
col  1 ected wi  th  1 2  other adu 1 ts  in  the  laundry  room  of  a  dormitory  on  Vance 
Air  Force  Base,  Enid,  Garfield  Co.,  Oklahoma,  on  13  October  1974.  All 
had  apparently  crawledoutof  a  drain  on  the  floor.  This  female  contained 
eggs  as  did  other  females  in  the  group. 


Following  Peters  ( 1 964)  ,  the  f ema 1 e  had  the  following  measurements 


The 


men  ts 


Total 

Length 

287.0 

mm 

Tai  1 

length  (l) 

126.8 

mm 

Head- 

body  length  (l) 

160.2 

mm 

Axil  1 

a-groin  length 

78.0 

mm 

Head 

1  eng th 

33.2 

mm 

f ema 1 e 

i  n  the  same  group 

had  the 

fol 

Tota  1 

1 ength 

208.7 

mm 

Tail 

length  (l) 

91.3 

mm 

Head- 

body  length  (l) 

1 17. A 

mm 

Axi 1 la-groi n  length 

53-0 

mm 

Head 

1 ength 

14.2 

mm 

Both  salamanders  have  been  deposited  in  the  herpetology  collection 
of  J. Willis  Stovall  Museum  of  Sc i ence  and  H i story ,  Un i vers i ty  of  Okl ahoma , 
Norman . 
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Early  Breeding  Behavior  of 

Notophthalmus  v.  viridescens 

in  Allegany  County,  Maryland 

Lee  (1973)  reported  Notophthalmus  v .  viridescens  as  usua  1  1  y  breed  i  ng 
during  March  and  Apri  1  in  Maryland,  and  recorded  26  February  as  the  earl  iest 
known  breeding  date  for  the  state.  On  2  January  1976  a  pair  of  N.v. 
viridescens  was  found  in  amplexus  at  a  small  pond  on  the  Lille-Aaron 
Straus  Exp  1 orer  camp  ,  A1 1 egany  County,  Maryland.  The  f ema 1 e  was  ext reme 1 y 
distended  with  eggs.  Air  temperature  was  C,  and  the  major  portion 

of  the  pond  was  covered  with  1-2  cm  of  ice.  The  mating  pair  was  found 
in  an  area  of  the  pond  free  of  ice  due  to  several  springs  which  entered 
the  pond  at  this  site.  The  depth  of  the  water  was  5  cm.  On  3  January 
1976  the  pond  was  revisited  in  light  rain,  air  temperature  about  2°C. 
Nine  pairs  of  N.  v.  viridescens  were  observed,  as  well  as  three  unmatched 
individuals.  One  of  the  amplexing  pairs  cons i s ted  of  two  males.  All  were 
seen  at  a  depth  of  3_8  cm,  some  underneath  a  thin  sheet  of  ice.  Returning 
later  the  same  day,  none  of  the  salamanders  could  be  found.  This  breeding 
date  cons t i t utes  an  extens i on  of  55  days  from  the  previous  record  of  ea r 1 y 
breeding  activity  of  N.  v.  viridescens  in  Maryland 
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Chelonia 

A  nature  center,  by  definition,  is  an  oasis  of  wildness  or  semiwild¬ 
ness  in,  or  adjacent  to,  a  center  of  human  habitation,  where  technological 
man  can  renew  oneness  with  things  natural.  It  is  a  place  for  aesthetic, 
sp i r i tua 1  ,  and  rat i ona 1  revitalization.  In  contrast  to  the  artificiality 
found  at  a  conventional  natural  history  museum  and  the  genera  1  neglect  of 
"backyard  flora  and  fauna"  at  urban  zoological  parks ,  the  envi ronment  of 
a  nature  center  is  real.... and  immediate;  there  is  no  "behind  the  glass 
observation"  here.  Absorption  is  direct.  Positive  interchange  between 
man  and  nature.  Hopefully,  the  nature  center  will  serve  as  a  catalyst 
....a  halfway  house,  to  greater  involvement  and  understanding  of  things 
natural . 

Chelonia,  as  yet  a  mythical  nature  center,  is  herein  descri  bed  i  n  hopes 
it  might  give  conservationists  another  tool  in  the  struggle  to  save  the 
threatened  pockets  of  herpetolog i cal ly  significant  wildlands.  It  isoften 
difficult  in  the  minds  of  most  peopl  e  (and  justifiably  so,  if  herpetologists 
will  be  honest  with  themselves)  to  justify  setting  aside  certain  natural 
areas  because  their  "sole  claim  to  fame"  is  some  " i ns i g i f i can t"  (to  the 
general  public)  herptile  resident.  However,  if  this  same  area  could  be 
successfully  turned  intoa  "people  facility",  i.e.,  a  place  where  people 
could  learn  about  and  expe r i ence  firsthand  the  world  of  local  amphibians 
and  rept i 1 es . . . . and  their  hab i ta t ,  and  yet  allow  the  area  to  remain  rel¬ 
atively  natural  and  controlabl e ,  thereby  assuring  the  continued  survival 
of  the  potentially  threatened  turt 1 e or  other  reptile,  it  will  be  easier 
to  convince  "ruthless"  deve 1  ope rs  and  p 1 ann i ng  departments  of  i ts  val ue  to 
peop 1 e . . . . and  to  amphibians  and  reptiles. 

Three  distinct  elements  make  up  a  nature  center.  People,  land/wild¬ 
life  ,  and  i nterp ret i ve  devices .  This  paper  concerns  itself  primarily  with 
the  latter,  in  hopes  something  new  and  unique  will  result,  assuming  the 
people,  by  far  the  most  important  aspect  of  any  nature  center,  and  suit¬ 
able  land,  are  available. 

Two  critical  problems  p 1  ague  most  f 1 edg 1 i ng  nature  centers.  Lack  of 
funds  and  the  resulting  lack  of  i  nnovat  ive  guidel  ines  and  creat  ive  thinking. 
Hopefully,  Chelonia  will  eliminate  many  outdated  methods  of  commun i cat i on 
and  put  forth  new  concepts  -  economi  ca  1  concepts  -  thereby  solving  or  helping 
to  solve  the  major  stumbling  blocks  to  success. 

If  a  nature  center  is  to  remain  a  nature  center  and  not  become  a  rose 
garden  or  natural  history  museum ,  the  human  impact  on  the  existing  natural 
env i ronment  must  rema i n  negligible.  Wildness  must  remain.  However,  a  few 
things  must  be  present  if  it  is  to  serve  i  ts  funct ion,  i.e.  interpretation. 
These  manmade  dev  i  ces  consist  of  an  interpretive  building,  i  ts  surround  i  ng 
trails,  and  observation  areas  and  displays. 

The  core  of  Chelonia,  like  any  nature  center,  is  the  interpretive 
building  (Figure  l).  This  need  not  be  some  elaborate  "monument  to  arch¬ 
itecture",  but  should  be  contemporary,  wel 1 -des i gned ,  and  economically 
built.  Most  importantly,  it  should  integrate  successfully  into  the  en- 
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vironment.  The  interpretive  bu i  1  d i ng  of  Che  1  on i a  makes  use  of  i nexpens i ve 
material  readi  ly  fabricated,  using  unskilled,  donated,  or  part-time  labor. 


ELEVATION-  INTERPRETIVE  f50\LplNG 


Figure  1.  Interpretive  Building 
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Architecturally  the  building  is  divided  into  three  a reas ,  surround i ng 
a  massive  abstract  introductory  sculpture  of  "Chelonia",  where  the  human 
participant  is  given  an  artistic  introduction  to  a  major  family  of  herp- 
tiles.  Once  inside  the  building,  the  visitor  is  confronted  with  the  re¬ 
ception  and  exhibit  area.  A  large  three-dimensional  relief  map  with  the 
accompanying  explanatory  material  i nt roduces  the  part i c i pant  to  the  geo¬ 
graphical  features  of  Chel on i a  and  the  surround i ng  countryside.  Additional 
audiovisual  displays,  many  dea 1 i ng wi  th  turt 1 es  and  other  herptiles,  are 
found  throughout  the  public  area.  The  core  of  the  audiovisual  material 
and  information  center  is  located  at  the  rear  of  the  reception  area  and 
includes  audiovisual  storage,  1  ibrary,  and  the  1  i  brar  i  an/recept  ion  i  st  work 
a  rea . 


One  is  i mmed i ate  1 y  awa re  that  Che  1  on i a  is  d i f f erent  in  many  ways  from 
conventional  interpretive  buildings. 

Gone  are  the  musty,  dusty,  often  amateurish  diagrams,  the  stuffed 
head  collection  donated  by  a  wealthy  benefactor ,  and  the  contrived  elec¬ 
tronic  "audience  participation  displays"  wh i ch  more  of ten  than  not  do  not 
function  properly.  In  their  place,  one  finds  contemporary  methods  of 
communication-audiovisual  material  such  as  sound  recordings,  motion  picture 
1  oops ,  s  1  i  de  "museums" ,  microscopes,  per iod i ca 1 s  ,  books ,  journa 1 s-and  the 
surrounding  wildness! 

Sh  i  f t  i  ng  t  he  commun i ca t i on  emphasis  from  "collecting"  and  observing 
with  dioramas,  tax i dermy ,  and  forma  1 dehyde  to  photog raphy  exp  1 o i ts a  read¬ 
ily  available  often  untapped  source  for  human  involvement.  Almost  every¬ 
one  these  days  looks  upon  himself  as  a  photographer,  eager  to  expose  his 
labors  for  critical  acclaim.  It  should  not  take  long  for  Chelonia  to 
accumulate  a  vast  storehouse  of  si  ides,  tapes,  and  filmstrips,  all  donated 
by  members  with  photographic  interest  and  a  desire  to  contribute  to  a 
worthwhile  cause.  This,  coupled  with  the  vast  amount  of  free  material 
available  to  educational  institutions  should  give  Chelonia  the  needed 
equipment  to  reintroduce  people  to  the  natural  world. 

While  the  empahs is  of  Che  1  on i a  i  s  pr imar i 1 y  herpetol og i ca 1 ,  i  t  i s  by 
no  means  restricted  to  amphibians  and  reptiles. 

The  slide,  tape ,  and  f i lmstr ip  reference  library  might  include  such 
head  ings  as  turtles,  other  amph  ibiansand  reptiles,  birds,  beet  1  es  ,  plants, 
trees,  mushrooms,  amphibian  voices,  metamorphosis,  "improving"  land  for 
wildlife,  etc.,  etc.,  etc.  The  advantages  of  this  shift  in  emphasis  are 
obvious.  Audiovisual  material  lends  i tsel f  to  i nd i vi dua 1  and  group  study; 
it  i  s  not  b 1 atan 1 1 y  artificial,  itiseasily  stored,  maintenance  is  rela¬ 
tively  m i nor  wi  th  reasonabl e  ca re  ,  and  ,  once  the  or i g i na 1  financial  outlay 
for  projectors  and  recorders  i  s  over ,  it's  inexpensive!  By  exploiting  the 
amateur  photographer  market ,  it  shoul  d  not  take  long  to  develop  an  elaborate 
collection,  covering  all  aspects  of  natural  history.  Perhaps  an  awards 
system  could  be  instigated,  allowing  special  benefits  and  free  member¬ 
ships  for  meritorious  service. 

To  the  left  of  the  reception  area,  one  finds  the  group  activity  wing, 
wh  i  ch  i  s  centered  around  a  mass  i  ve  stone  fireplace  (Figure  2).  Ample  seat¬ 
ing  to  accommodate  small  groups  is  available  where  lectures  and  slide/ 
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motion  picture  presentations  are  given.  An  office/projector  room  is  lo¬ 
cated  at  the  rear  of  the  group  activity  wing.  Storage  modules  line  one 
wal  1  of  this  area  which  not  only  add  aesthet  i  ca  1  1  y  to  the  room's  appearance 
but  offer  receptacles  for  the  many  objects  that  will,  over  a  period  of 
time,  unavoidably  accumulate  at  the  center.  The  opposite  wall  offers 
space  for  contemporary  graph  i  c  panel  s  ,  pa  i  nt  i  ngs  ,  or  bu  1 1  et  i  n  boards  which 
will  enhance  the  area  considerably. 


Figure  2. 


Group  Activity  Wing 


To  the  r ight  of  the  reception  area,  one  f i nds  the  i nd i v i dua 1  activity 
wing  (Figure  3).  The  center  of  this  area  is  a  series  of  small  audiovisual 
booths  ,  each  equ  i  pped  with  a  sma  11  tape  recorder ,  individual  slidevi  ewer , 
a  filmstrip  viewer,  and  microscope.  I nd i v i dua 1 s are  g i ven  the  opportunity 
to  check  out  any  A V  material  at  the  reception  desk  and  ut i 1 i ze  it  to  their 
own  advantage  in  the  booth.  Observation  of  locally  collected  microscopic 
life  is  also  possible.  Elsewhere  in  the  individual  activity  area  are 
storage  modules  for  books  ,  pamphlets  ,  and  journals,  and  tables  for  read  i  ng  . 
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Figure  3-  Individual  Activity  Wing 


Once  the  participants  are  oriented  in  the  interpretation  center, 
they  embark  on  a  programmed  (or  independent,  if  desired)  journey  through 
the  natural  environment  of  Chelonia.  Turtles  and  other  amphibians  and 
reptiles,  even  the  terrestrial  varieties,  are  more  or  less  dependent  on 
water,  most  being  found  in,  on,  or  adjacent  to  it.  It  therefore  becomes 
desirable,  in  a  nature  center  with  a  herpetol og i ca 1  emphasis,  for  the 
public  to  be  able  to  experience  this  firsthand,  i.e.,  get  beneath  the 
water  surface.  Until  recently,  man  has  not  been  able  to  penetrate  the 
water  surface  unless  equipped  with  elaborate  diving  gear.  This  has  ex¬ 
cluded  the  majority  of  people  from  experiencing  the  aquatic  world  of 
amph ibians  and  reptiles.  Chelonia,  using  contemporary  building  technology, 
economically  makes  it  possible  for  participants  to  become  part  of  the 
underwater  world  and  stay  there  as  long  as  desirable,  via  the  underwater 
viewing  chamber  (Figure  4).  The  viewing  ports  in  this  chamber  allow  both 
above  and  be  1  ow  water  v  i  ewi  ng  ,  i  ncl  ud  i  ng  beneath  the  pond  bottom  where  all 
sorts  of  biologically  significant  things  are  happening.  Logs  could  be 
strategically  placed  in  front  of  viewing  ports  to  encourage  turtles  to 
bask  in  view  of  human  participants.  Red  spotlights  enhance  evening  ob¬ 
servation  with  little  d i st ract i on  to  other  animals.  Elevated  boardwalks, 
situated  just  above  high  water  mark,  transport  the  visitor  to  the  under¬ 
water  viewing  chamber.  Opposite  the  viewing  ports,  small  ports  with 
attached  "mini  chambers"  allow  for  temporary  confinement  of  aquatic  am¬ 
phibians  and  reptiles  for  closer  observation. 

The  underwater  viewing  chamber  allows  for  seasonal  observation  and 
compar i sons  of  the  cycles  of  a  bog/pond  complex  f rom  the  rel at i ve  dormancy 
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Figure  k.  Underwater  Viewing  Chamber 


of  winter,  the  abundant  amphibian/reptile  activity  of  early  spring,  the 
first  signs  of  aquatic  plant  growth  in  late  spring,  the  blatant  growth  of 
summer,  fol 1  owed  by  the  death  and  decay  of  autumn  ....  a  1 1  viewed  both  above 
and  beneath  the  water  surface. 

Another  boardwalk  ends  in  an  observat i on  b 1 i nd ,  where  above  the  water 
surface  comp  1  ex i  t  i es  of  the  bog  are  ev i den t ,  the  e  1  eva ted  wa  1  kway  el  im i  na t- 
ing  injury  to  the  delicate  environment.  The  boardwalks  are  placed  as 
unobt rus i ve 1 y  as  poss i b 1 e  and  1  eft  to  weather  naturally.  In  only  a  short 
time,  they  will  take  on  the  silver  gray  of  aged  wood  and  will  blend  in 
favorably  with  the  natural  atmosphere  of  Chelonia. 

I dea 1 1 y  any  nature  center  will  have  as  many  and  varied  habitat  types 
as  possible,  i.e.,  bog/pond,  stream,  forest,  field,  rock  outcroppings.  It 
is  the  funct ion  of  the  trail  system  to  expose  the  public  to  each  of  these 
habitat  types  along  with  the  animals  found  there,  yet  not  intrude  on  the 
environment.  No  effort  is  made  to  confine  mammals  or  birds,  but  it  will 
be  desirable  to  confine  a  limited  number  of  reptiles  and  amphibians  for 
close  inspection  because  of  their  small  size  and  secretive  habits.  As 
the  trail  approaches  a  rock  outcropping,  for  instance,  an  attractively 
designed  low  maintenance  grotto  for  the  exhibition  of  live  lizards  and 
snakes  (Figure  5)  is  nestled  among  the  trees.  Similarly,  near  the  bog/ 
pond  complex,  a  handling  tank  for  amphibians  and  turtles  nestles  unob¬ 
trusively  in  the  willows  at  the  water's  edge. 
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Figure  5.  Herptile  Grotto 


Throughout  the  t  ra  i  1  system,  s  i  gns  and  d i sp 1  ays  are  kept  to  a  minimum 
on  the  theory  they  are  rarely  read  and  requ i re  considerable  maintenance. 
In  their  place  are  key  (available  by  checkout  at  interpretive  building) 
operated  "talking  boxes"  which  inform  the  participant  of  pertinent  subjects, 
in  a  manner  far  superior  to  a  short  graphic  diagram  and  text.  Mimeo¬ 
graphed  booklets  which  go  into  even  more  detail  are  available  by  check¬ 
out  to  be  returned  at  the  completion  of  the  walk  for  those  dedicated 
individuals  who  desire  even  more  information. 

Nature  is  different  in  July  than  it  is  in  January.  Chelonia  exploits 
this  phenomenon  in  a  manner  no  museum  or  zoological  park  can  hope  to 
approach.  Winter's  dormancy,  with  its  rain  and  snow  and  1 ? mi  ted  Chelonian 
act i v i ty  ,  and  summer  1 s  sun,  wi th  i  ts  blatant  growth  and  intense  Chelonian 
activity,  are  equally  important  to  the  life  of  the  area--and  equally 
beautiful  and  meaningful  if  experienced  firsthand.  By  becoming  part  of 
Chelonia  during  the  different  seasons  of  the  year,  (school  groups  could 
visit  the  nature  center  once  a  month  throughout  the  year)  ,  the  part  i  c  i  pants 
will  not  only  gain  much  insight  into  Chelonian  and  other  herpetol og i ca 1 
cycles  but  the  natural  cycles  of  all  life. ..minus  marble  floors  and  air 
conditioning.  And,  indirectly,  a  threatened  species  of  amphibian  or 
reptile  might  be  assured  a  future  free  from  encroaching  supermarkets  or 
parking  lots. 

—  Robert  Parker  Hodge,  University  Museum j  University  of  Alaska >  College 
Alaska  99701. 
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An  Unusually  Large  Specimen  of 

Lampvopettis  getulus  floridanna 

On  2h  December  1975,  I  was  presented  wi th  an  except ionally  large  and 
beautiful  living  specimen  of  Lampropeltis  getulus  floridana.  This  speci¬ 
men,  a  male,  had  been  collected  in  early  December,  1975  in  Dade  County, 
Florida.  Wright  and  Wright  (1957)  cite  seventy  seven  inches  as  a  maxi¬ 
mum  length  for  this  species  although  Conant  (1975)  listed  the  record  as 
sixty-six  inches  (167.6  mm).  Data  on  my  specimen  are  as  follows: 

Total  length  1686  mm,  weight  989  gms ,  girth  137  mm, 
diameter  38  mm,  tail  length  206  mm,  tail  length  %  of 
total  body  length  12.2%,  length  of  head  31  mm,  width 
of  head  23  mm,  2 1 6  ventrals,  50  caudal  scales. 
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An  Albinistic  Rough  Earth  Snake,  Virginia  striatula 

(Linnaeus),  from  South  Carolina 

Albinism,  although  known  in  a  number  of  North  American  snakes  (Hens¬ 
ley,  1959),  has  apparently  never  been  reported  in  Virginia  striatula ,  a 
small,  secretive  species  inhabiting  the  southern  United  States.  On  7 
April  1976,  Michael  Setaro  collected  a  partial  albino  spec imen  of  V.  stri¬ 
atula  (North  Carolina  State  Museum  of  Natural  History  16413)  2.5  miles 
(4.1  km)  south  of  Tillman,  Jasper  County,  South  Carolina.  The  snake,  an 
adult  female  191  mm  snout-vent  length  (221  +  mm  total  length  with  a  broken 
tail),  was  found  beneath  surface  debris  in  pine  flatwoods.  Several  in¬ 
dividuals  of  the  normal  phenotype  were  found  in  the  area  at  the  same  time. 

Col  or  notes  were  made  f  rom  the  a  1  b  i  no  and  from  a  phenotyp  i  ca  1  1  y  normal 
specimen  when  both  were  alive.  Capitalized  color  names ,  wi  th  cor  respond¬ 
ing  swatch  numbers  in  parentheses,  are  from  Smithe  (1975).  Dorsal ly  the 
albino  was  light  pinkish  brown,  near  but  slightly  lighter  than  Cinnamon 
(39).  The  parietal  band  and  tongue  were  light  tan ,  near  Sa lmon  Color  (6). 
The  pupil  was  red.  A  typical  adult  male  (NCSM  16412),  1 84  mm  snout-vent 
length  (230  mm  total  length),  from  Pender  County,  North  Carolina,  had  a 
dark  brown  dorsum,  near  Fuscous  Color  (21).  The  parietal  band  was  dark 
tan,  near  Clay  Color  (26).  The  tongue  was  brown,  between  Chestnut  (32) 
and  Cinnamon-Brown  (33).  The  pupil  was  dark  brown  or  black.  Both  snakes 
had  a  grayish  venter ,  near  Smoke  Gray  (44),  a  brassy  iris,  and  the  dorsal 
color  extending  vent rol atera 1 1 y  to  the  edges  of  the  ventral  scutes.  Color 
t ranspa renc i es  made  immed i ate  1 y  after  the  specimens  were  killed  have  been 
deposited  in  the  photograph  collections  of  the  NCSM  and  the  Charleston 
Museum . 

We  thank  Michael  Setaro  and  George  Tregembo  who  ca 1 1 ed  our  at  tent i on 
to  the  albino  and  who  generously  donated  it  to  the  State  Museum  of  Nat¬ 
ural  History. 
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An  Instance  of  Overwintering  of  Larval 
Amby stoma  maaulatum  in  Maryland 

Ambystoma  maculatum  normally  breeds  in  Maryland  during  early  spring, 
February  to  Apr i 1  (Lee,  1973)*  Transformation  usually  occurs  from  August 
to  September  (B i shop ,  1  9^3) ,  al though  overwi nter i ng  of  the  1 arvae  has  been 
reported  in  the  colder  parts  of  its  range  (Bleakney,  1952;  Whitford  and 
V i negar ,  1  966)  . 

On  19  February  1976,  two  larval  Ambystoma  maculatum  were  collected 
by  the  authors  in  a  permanent  pond  reported  by  Whee 1 er  (1972),  in  Balti¬ 
more  County,  Maryland.  The  two  specimens  were  42  and  44  mm  in  length, 
and  transformed  on  1  and  5  March  (Figure  1).  The  larvae  were  kept  in 
water  from  the  pond  at  about  15°C,  which  i  s  approximately  5°C  higher  than 
the  average  pond  temperature  during  this  period. 


Figure  1.  Recently  transformed  Ambystoma  maculatum. 

The  coin  is  approx imately  2.5  cm  in  di ameter . 


The  normal  i ncubat i on  per i od  of  A.  maculatum  eggs  is  3 1 ~ 5^  days,  and 
larvae  develop  during  a  period  of  61-110  days  (Bishop  1943).  Therefore, 
the  total  number  of  days  between  ovodepos i t i on  and  the  transformation  of 
larvae  may  range  from  92-164,  although  this  period  would  be  prolonged 
during  winter.  Wh i tford  and  V i negar  (1966)  reported  1  ow  water  temperature 
due  to  shaded,  spring  fed  ponds  responsible  for  retarded  development  of 
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larval  A.  maculatum ,  forcing  them  to  overwinter.  Although  the  present 
pond  is  shaded  and  spr i ng  fed,  water  temperature  reaches  at  least  5"10°C 
higher  than  the  15°C  summer  temperature  reported  by  Wh i t ford  and  Vinegar 
(1966).  It  therefore  seems  unlikely  that  low  water  temperature  is  re¬ 
sponsible  for  overwintering  of  larvae  in  this  instance. 
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News  and  Notes 


EASTERN  SEABOARD  HERPETOLOGICAL  LEAGUE  MEETING 


The  next  meeting  of  the  Eastern  Seaboard  Herpetol og i ca 1  League  will 
be  sponsored  by  the  New  York  Herpetol og i ca 1  Society. 

Date:  23  October  1976 

Time:  12:30  p . m. 

Place:  Staten  Island  Zoo,  Staten  Island,  N.Y. 

Anyone  wi sh i ng  to  present  a  paper  shou  1  d  con tact  either  Mai  Skaroff, 
1025  Lakeside  Avenue,  Philadelphia,  Pa.  19126  or  Dave  Hulmes,  122  Second 
Avenue,  Hawthorne,  N.J.  07506. 

Mark  this  event  on  your  calender  now!!!  Please  plan  to  attend  and 
bring  a  friend. 


ABSTRACTS  RECEIVED  OF  PAPERS  PRESENTED  AT  THE  MARCH  6,  1976  MEETING 
OF  THE  EASTERN  SEABOARD  HERPETOLOGICAL  LEAGUE. 

HERP  HUNTING  AROUND  THE  WORLD  ON  POSTAGE  STAMPS 
by  Malvin  L.  Skaroff  (PHS) 

About  12  years  ago  Skaroff  began  to  collect  stamps  picturing  herps 
when  he  learned  that  Jugoslavia  had  i ssued  n  i ne  stamps  in  1962  picturing 
rept  i  1  es  and  amph  i  b  i  ans  of  tha  t  country.  He  bought  them  from  a  local  dealer 
that  day  along  with  a  stamp  from  French  Equatorial  Africa  picturing  the 
Savannah  monitor  lizard.  These  were  the  beginning  of  a  collection,  now 
over  200  stamps. 

Since  that  time  he  has  managed  to  obtain  the  stamps  since  issued  as 
well  as  the  few  that  had  been  issued  previously. 

He  showed  slides  of  many  of  the  stamps,  including  extinct  reptiles 
and  of  course  the  recent  ones. 

He  detailed  his  adventures  in  his  search  for  the  identifications  of 
the  pictured  specimens,  many  of  which  are  inexact  portrayals,  and  often 
with  no  name,  or  only  a  common  name  on  the  stamp. 

One  stamp  he  was  able  to  identify  as  to  the  exact  specimen,  which 
was  an  adult  female  captured  on  Cayman  Brae  in  May  1938.  Picturing  the 
Cayman  Island  iguana,  the  stamp  was  cop i ed  from  an  illustration  found  in 
Grant's  "Herpetology  of  the  Cayman  Islands." 

Skaroff's  "Herpetol og i cal  Philately"  has  brought  him  to  correspond 
with  many  herpetologists  around  the  world  and  has  caused  him  to  become 
familiar  with  much  of  the  literature  on  reptiles  and  amphibians. 
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AMEBIASIS: _ THE  BANE  OF  REPTILE  KEEPERS 

by  Dr.  Wilbur  Armand  and  Kevin  Bowler  (PHS) 

Entameba  invadens  is  a  pathogenic  protozoan  that  affects  reptiles. 
There  are  two  stages  of  the  organism:  (l)  a  motile  trophozoite  stage 
which  inhabits  the  large  intestine,  feeding  on  the  wall  and  dividing  by 
simple  fission;  (2)  a  cyst  phase  that  is  protected  aga i ns t  an  unf avorab 1 e 
environment.  Occasionally,  the  cysts  are  passed  in  the  host's  feces. 

Amebiasis  may  exist  in  private  collections  and  not  be  detected. 
Carr i ers  of  the  disease  are  usually  aquatic  or  partially  aquatic  animals 
such  as  eastern  garter  snakes,  black  racers,  water  snakes  and  turtles. 
Animals  such  as  pine  snakes  and  pythons  are  extremely  susceptible.  Re¬ 
sistant  species  include  king  snakes  and  king  cobras. 

Contamination  is  by  cysts  wh i ch  can  surv i ve  up  to  8  days  in  dryness 
or  12  days  in  water  or  food.  Keepers,  cockroaches,  flies,  etc.  can  all 
spread  the  disease. 

The  Philadelphia  Zoo  attempts  to  cont rol  ameb i as i s  by  tak i ng  several 
measures.  Feces  are  removed  promptly.  Utensils  are  disinfected  with 
Wescodyne  between  cages.  Disposable  paper  towels  are  used  rather  than 
cloth.  Keepers  frequently  scrub  down  with  soap  and  water.  New  animals 
are  quarantined  for  up  to  90  days  and  weekly  stool  samples  are  sent  to 
a  lab.  Turtles  are  never  kept  with  lizards  or  snakes. 

Signs  of  amebiasis  (or  some  other  infection)  include: 

(1)  anorexia; 

(2)  alteration  in  stool  -  watery  or  foul  smelling  or  mucoid  or 
b 1 oody ; 

(3)  in  the  final  stages,  a  swelling  i  n  the  vent  ra  1  cl  oaca  1  reg  i  on  . 
In  hepatitis,  distension  may  also  occur,  but  it  will  be  more 
anteriorly  located. 

(A)  On  necropsy  normal  gut  in  snakes  will  be  pinkish  white.  In¬ 
fected  portions  will  have  a  red  color.  A  slide  of  gut  from 
a  tortoise  showed  that  the  gut  wall  was  thickened  and  white 
with  bloody  areas  on  the  colon  and  abnormal  debris. 

Diagnosis  is  best  done  by  stool  samples.  Cloacal  washing,  a  pro¬ 
cedure  that  involves  some  risk,  may  help  in  diagnosis.  Washing  consists 
of  the  i nsert i on  of  sma 1 1 ,  pliable,  blunt,  rubber  tubing  into  the  cloaca 
and  using  a  saline  solution  to  aspirate  out  mucus  that  may  hold  amebae 
or  cysts. 

No  single  drug  is  effective  for  all  cases.  Medication  may  be  given 
orally,  by  injection,  or  occasionally  by  retention  enema.  Flagyl  has 
recently  gained  wide  acceptance,  but  may  cause  cancer  of  the  intestine. 
Hydration  of  the  animal  is  important  to  minimize  toxic  effects  of  the 
drugs.  Also  proper  temperature  for  the  animal  is  important  to  allow  ab¬ 
sorption.  Tetracycline  powder  is  sometimes  administered  with  the  food. 
Tetracycline  in  the  drinking  water  is  considered  a  waste  of  time. 
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EFFICIENT  HEATING  AND  FILTERING  SYSTEMS  FOR  HOME  COLLECTIONS 
by  Ernst  Hofmann  (NYHS) 

Mr.  Hofmann  incorporated  many  unusual  features  in  his  enclosures. 
Some  cages  were  bu i  1 1  on  casters  so  that  they  could  be  moved  partway  through 
an  open  wi ndow  to  t rap  sunlight.  Fluorescent  f i xtures  were  rewi red  so  that 
their  transformers  could  be  used  as  substrate  heaters.  Thermostats  were 
used  to  maintain  proper  temperature.  Two  timers  are  used  -  one  for  in¬ 
candescent  bulbs  of  25-250  watts  for  a  3-^  hour  warm  per iod  i n  the  morning. 
The  other  turns  on  fluorescent  fixtures  for  7~ 1 0  hours  a  day.  Cross¬ 
vent  i  1  at  i  on  i  n  some  enclosures  is  prov i ded  by  d i agona 1 1 y  opposite  (bottom 
left,  top  right)  screen  vents.  Where  heat  and  humidity  are  important, 
solid  tops  a  re  used . 


THE  STATUS  OF  THE  BOG  TURTLE,  CLEMMYS  MUHLENBERGI ,  IN  NORTH  CAROLINA 
by  Robert  T.  Zappalorti  (NYHS) 

In  the  spring  of  1975  I  was  comm i ss i oned  by  the  Highlands  Biological 
Stat ion ,  H ighl ands ,  North  Carolina  287^1 ,  to  undertake  a popu 1  at i on  survey 
of  all  known  and  potential  Bog  Turtle  habitats  i n  southwestern  North  Car¬ 
olina.  Dr.  Richard  C.  Bruce,  Executive  Director  of  the  Station,  Mr.  Ben 
A.  Sanders,  Wildlife  B i ol og i s t  wi  th  Un i ted  States  Forest  Serv i ce  i  n  Nor th 
Carolina  and  other  researchers  were  unsuccessful  in  locating  Bog  Turtles 
in  1973  and  197*+.  This  was  probably  due  to  their  lack  of  experience  with 
this  secretive  turtle,  for  during  my  six  weeks  of  field  work  my  col  leagues 
and  I  found  Bog  Turt 1 es  at  seven  locations.  Of  these,  two  were  old  known 
locat ions  and  four  were  new  sites  wh i ch  we  d i scovered .  Locating,  marking, 
mapping  and  investigating  all  known  and  potential  habitats  of  Clermys 
muhlenbergi  was  one  of  my  ma i n  objectives;  my  field  work  to  date  has  shown 
that  the  Bog  Turtle's  distribution  in  western  North  Carolina  may  be  far 
more  extensive  than  previously  thought.  However,  I  have  only  begun  my 
research  in  that  state  and  much  work  has  to  be  done,  and  a  vast  amount  of 
data  to  be  collected  before  any  definite  conclusions  can  be  drawn.  As 
a  result  of  my  study  in  1975  a  total  of  5^  Bog  Turtles  were  captured  in 
seven  locations.  The  turtles  were  processed  in  the  following  manner:  a 
field  number  was  ass i gned ,  t hen  a  marginal  number  was  notched  with  a  file; 
the  cloacal,  water  and  air  temperature  was  taken  along  with  the  turtle's 
full  measurements  in  millimeters  and  weight  in  grams.  In  addition,  the 
date  and  time  of  capture  were  noted  in  a  field  log,  and  later  transferred 
to  data  sheets.  A  photographic  record  of  the  habitat  and  most  of  the 
turtles  captures  was  made  as  well.  The  site  of  each  capture  was  marked 
with  a  numbered  stake  which  cor responded  wi  th  the  marginal  number  on  each 
turtle.  After  all  data  were  taken,  the  turtles  were  released  at  the  exact 
capture  site.  This  project  is  supported  by  a  grant  from  the  Highlands 
Biological  Station,  North  Carolina  and  the  National  Audubon  Society. 
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BOOK  REVIEW 

The  Amateur  Zoologist's  Guide  to  Turtles  and  Crocodilians 

by  Robert  T.  Zappalorti 

Perhaps  there  is  a  need  for  a  book  of  this  sort,  in  this  instance  one 
that  1  ies  somewhere  between  Conant '  s  necessari  ly  restricted  Field  Guide  to 
Reptiles  and  Amphibians  of  Eastern  and  Central  North  America  at  one  end, 
and  Ernst  and  Barbour's  comprehensive  Turtles  of  the  United  States  a  t  the 
other.  Unfortunately,  The  Amateur  Zoologist's  Guide  to  Turtles  and  Croc¬ 
odilians  does  not  succeed  in  filling  this  gap  for  a  variety  of  reasons. 

The  book  i  s  d i v i ded  into  two  parts,  part  one  cons i s t i ng  of  a  26  page 
account  of  the  crocodilians,  i ncl ud i ng  some  en terta i n i ng  personal  encoun¬ 
ters,  and  part  two,  some  130  pages,  is  given  to  the  turtles.  The  basic 
format  of  part  two  has  the  author  selecting  personally  familiar  species 
or  subspecies  as  representatives  of  this  country's  18  genera  from  which 
accounts  of  va ry i ng  length  are  given.  Some  of  the  accounts,  in  particular 
that  of  the  snapping  turtle,  are  delivered  in  an  interesting  manner  be¬ 
cause  of  the  writer's  wide  experience  with  the  form.  Additions  to  our 
knowledge  of  the  bog  turtle,  reflecting  the  author's  field  work  in  New 
Jersey  and  North  Carolina,  are  presented  here  and  are  now  more  readily 
available  than  before,  though  it  is  debatable  whether  most  readers  will 
be  interested  in  the  author's  rather  vigorous  efforts  to  prove  the  one¬ 
time  occurrence  of  this  turtle  on  Staten  Island. 

In  many  cases,  however,  no  more  information  is  imparted  than  one  may 
find  inConant's  Field  Guide.  Certainly  the  accounts  of  the  genera  Mala- 
clemys3  Graptemys  _,  Deirochelys  and  Emydoidea ,  and  the  fami  1  ies  Cheloniidae 
and  Trionychidae  are  susceptible  to  this  criticism.  In  this  regard,  the 
very  title  of  the  book  is  misleading,  to  which  should  be  added  "of  the 
Eastern  United  States ,"  for Zappalorti ' s  t reatmen t  of  h i s  subj ect  i  s  based 
almost  totally  on  his  personal  experiences  wh i ch  a  re  conf i ned  to  tha t  area 
of  the  country.  Where  these  experiences  fall  short,  most  notably  in  the 
genera  Malaclemys  and  Graptemys and  in  the  family  Cheloniidae ,  the  reader 
is  quickly  referred  to  other  sources. 

There  are  other  drawbacks  associated  with  this  book.  This  reviewer 
noted  at  least  25  careless  printing  errors,  and  in  at  least  six  instances 
references  mentioned  in  the  text  (on  pp.  65,  79,  87,  9^,  121,  and  173)  fail 
to  appear  in  the  literature  cited  section.  Two  other  annoying  manerisms 
of  the  author  are  his  overuse  of  the  phrase  "most,  but  not  all"  (what  is 
the  definition  of  "most"  if  not,  "but  not  a  1 1 "?) ,  and  the  s im i 1 ar  employ¬ 
ment  of  the  word  "parading"  in  referring  to  turtle  locomotion.  Such  an 
anthropomorphism  is  best  kept  to  a  minimum. 

In  general  ,  this  work  is  wel  1  -  served  g  raph  i  ca  1  1  y  ,  conta  i  n  i  ng  85  black- 
and-white  photographs  and  over  kO  in  color.  Regrettably,  11  of  the  color 
pictures  in  the  review  copy  are  blurred.  Ranges  are  stated. 

Such  negative  qual i t ies  hardly  commend  themselves  to  the  purchase  of 
this  book ,  particularly  at  $12.95.  The  Amateur  Zoologist  rs  Guide  to  Turtles 
and  Crocodilians  i s  the  f  i  rst  of  a  series  to  deal  with  amphibians  and  rep- 
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tiles  which  presumably  will  see  anywhere  from  two  to  four  more  volumes. 
This  final  reservation  is  mentioned  for  those  considering  acquiring  the 
series--cost  alone  may  be  sufficient  deterrent. 

— Robert  Miller,  Department  of  Herpetology ,  Natural  History  Society  of 
Maryland ,  2643  North  Charles  Street ,  Baltimore ,  Maryland  21218. 

Received  26  May  1976 


REPTILE  SYMPOSIUM  ON  CAPTIVE  PROPAGATION  AND  HUSBANDRY 


VHAT?  A  gathering  of  interested  professional  and  amateur  herpetologists 

to  hear  papers  and  exchange  information  and  ideas  about  keeping  and 
breeding  reptiles  in  captivity. 

"WHERE?  Rosenstock  Auditorium,  Hood  College,  Frederick,  Maryland 

WHEN9  8:00  to  6:00,  Saturday  July  2Uth. 

HOW?  By  pre  registration  on  form  below  or  registration  on  day  of  symposium 
(8:00  to  8:30  only).  Cost  $25. 00/person  includes  two  coffee  breaks 
and  lunch. 

WHY?  Because  it  will  be  the  most  informative  herp  gathering  of  1976. 

AGENDA 

8:1*5  Keynote  Address 

9:00  Panel  discussion  on  general  captive  maintainence  of  reptiles. 

10:30  Coffee  break 

10:50  Short  talks  on  reptile  nutritional,  lighting,  humidity,  heating  and 
caging  requirements. 

12:30  Lunch 

1:30  Medical  management  of  reptiles  including  common  parasite  identification 

and  treatment,  restraint  and  stress,  antibiotic  treatment,  blood  levels, etc. 

2 : U0  Coffee  break 

3:00  Selected  talks  on  reproduction  of  reptiles,  including  snakes,  lizards, 
crocodilians  and  turtles. 

For  additional  registration  forms  or  further  information  contact  Reptile 

Symposium,  c/o  Catoctin  Mountain  Zoo,  Box  126,  Route  #3,  Thurmont,  Maryland 


REGISTRATION  FORM 


_  Check  or  money  order  for  $25.00 

Name  enclosed. 

Yes  No 


Address  Will  require  lodging 

Yes  No 


Lodging  available  at  Holiday 
Inn  ©  $19.71  single  room.  J30.ll 
double  room.  Arrangements  must 
be  made  with  Holiday  Inn,  Rt  1*0, 
Frederick,  Md.  301-662 -5U*1 


City,  State,  Zip 


Representing 
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FOR  IMMEDIATE  RELEASE :  Newbook  opens  the  door  to  the 


Cameron  and  Kelker  Sts.,  Harrisburg,  Pa.  17105 

Tel:  717-234-5091 
For  further  information  contact 


Jerry  Hoffnagle  Ext.  183 


world  of  turtles  and  crocodilians 

Turtles  and  crocodilians — together  with  lizards  and  snakes— are  the 
sole  surviving  members  of  the  once-dominant  class  of  animals,  the  reptiles. 

Few  people  associate  the  secretive  quiet  ways  of  turtles  and  crocodilians 
(in  America,  the  alligator  and  the  crocodile)  with  their  impressions  of 
age  of  dinosaurs,  but  in  fact,  turtles  and  crocodilians  trace  their  ancestry 
back  285  million  years.  So  the  fifty  or  so  species  that  can  be  found  in 
every  habitat  area  in  the  United  States  today  present  the  naturalist  with 
a  direct  link  with  the  evolutionary  past.  And,  in  all  their  color  and 
variety,  from  the  sleek,  sinister  form  of  the  crocodile  to  the  retiring, 
amiable  eastern  box  turtle  found  in  the  back  yard,  they  represent  a  fasinating 
and  unique  study  in  themselves.  Now  any  layman  can  open  this  door  to  the 
biologic  past  (and  present)  by  turning  the  first  page  of  THE  AMATEUR 
ZOOLOGIST'S  GUIDE  TO  TURTLES  AND  CROCODILIANS,  by  Robert  Zappalorti,  an 
associate  curator  of  reptiles  at  the  Staten  Island  Zoo. 

THE  AMATEUR  ZOOLOGIST'S  GUIDE  TO  TURTLES  AND  CROCODILIANS  surveys  the 
North  American  families  of  the  Reptilia,  and  studies  one  member,  or  species, 
up  close.  Bob  Zappalorti 's  interest  in  reptiles  began  as  an  amateur,  and  his 
book  is  laced  with  personal  encounters  and  professional  advice  on  field  study 
methods,  care  of  captives,  and  genuine  concern  for  the  survival  of  this 
important  group  of  animals.  Here  is  an  open  invitation  to  meet  some  of  the 
oldest  and  most  interest  animal  forms  on  our  continent. 

For  further  information  contact  Jerry  Hoffnagle. 
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NEWS 

RELEASE 

For  Immediate  Release 


G.K.HALL  &CO. 

70  Lincoln  Street 
Boston,  Mass.  02111 
Telephone:  (617)  423-3990 

Contact:  Mary  Ciosmak 


G.K.  Hall  &  Co.  to  publish 
major  reference  work  from  the 
AMERICAN  MUSEUM  OF  NATURAL  HISTORY 


G.K.  Hall  &  Co.  announces  the  publication  in  book  form  of  the  Research 
Catalog  of  the  Library  of  the  American  Museum  of  Natural  History:  Authors,  New 

York. 

The  Catalog  represents  one  of  the  world's  great  natural  history  collections. 
Approximately  200,000  cards  cover  materials  on  such  subjects  as  mammalogy,  geology, 
general  natural  history,  general  zoology,  animal  behavior,  ornithology,  anthropology, 
entomology,  paleontology,  herpetology,  ichthyology,  mineralogy,  invertebrates,  and 
peripheral  biological  sciences.  The  Library  is  particularly  rich  in  older  historical 
materials,  and  17,000  serial  titles  add  to  its  strength  and  comprehensiveness. 

The  Library's  extraordinary  coverage  of  the  natural  history  field  is  due  to 
many  special  collections  such  as  the  John  C.  Jay  conchological  library,  the  Carson 
Brevoort  library  on  fishes  and  general  zoology,  the  ornithological  library  of 
Daniel  Giraud  Elliot,  and  the  Marcou  geology  collection. 

The  Author  Catalog  covers  all  of  the  Library's  research  collections  cataloged 
through  the  mid  1960s  when  the  Library  converted  to  the  Anglo-American  cataloging 
rules.  It  serves  as  an  index  to  the  literature  of  the  natural  sciences  for  a  period 
when  published  indexes  are  not  generally  available,  and  offers  access  by  personal, 
corporate  and  joint  authors,  compilers,  editors,  and  illustrators  of  note. 

The  13-volume  Author  Catalog  will  be  available  for  $875.00  in  the  United 
States  and  $962.50  outside  the  United  States  until  January  31,  1977.  After  that 
date,  the  price  will  be  $1095.00  in  the  United  States  and  $1204.50  outside  the 
United  States.  The  Catalog  will  be  available  for  shipment  from  G.K.  Hall  in 
April  1977. 
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News 


Release 


EXECUTIVE  OFFICE  OF  THE  PRESIDENT 

COUNCIL  ON  ENVIRONMENTAL  QUALITY  •  722  JACKSON  PLACE  NW  •  WASHINGTON  DC  20006 


June  11,  1976 


FOR  IMMEDIATE  RELEASE 


Contact:  Howard  Brokaw 

202/382-4258 

or 


Morgan  Plant 
202/466-8326 


NATIONAL  SYMPOSIUM  WILL  FXAMINE 
CURRFNT  AND  FUTURE  STATUS  OF  AMERICAN  WILDLIFE 

The  Council  on  Environmental  Quality  will  hold  a  symposium 
on  "Wildlife  in  America"  at  the  Mayflower  Hotel  in  Washington, 

D.C.  on  September  29-30  and  October  1,  1976,  CEQ  Chairman  Russell 
W.  Peterson  announced  today. 

Thirty-two  leaders  in  the  wildlife  field  from  universities, 
conservation  organizations  and  government  agencies  will  present 
papers  on  a  wide  range  of  topics  relating  to  the  status  of 
American  wildlife  and  our  efforts  to  conserve  it.  Emphasis  will  be 
placed  on  ways  to  reach  rational  and  practical  decisions  in  the 
management  of  wildlife  and  its  habitat. 

The  symposium  is  taking  a  broad  view  of  what  constitutes 
wildlife.  As  well  as  birds  and  mammals,  the  symposium  will  cover 
fish  and  reptiles,  insects  and  other  invertebrates  ,  i.e.,  all  wild 
animal  life  in  the  United  States.  Subsequent  to  the  symposium 
the  papers  will  be  published  in  book  form. 

Further  information  and  registration  forms  can  be  obtained  by 
writing  to: 


Wildlife  in  America 
1825  K  Street,  N.W. 
Suite  210 

Washington,  D.C.  20006 
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Back  issues  of  the  Bulletin  of  the  Maryland 
Herpetolog ical  Society,  where  available,  may  be 
obta i ned  by  wr i t i ng  the  Execut i ve  Editor.  A  list 
of  available  issues  will  be  sent  upon  request. 
Individual  numbers  in  stock  are  $2.00  each,  un¬ 
less  otherwise  noted. 

The  Soc i ety  a  1  so  pub  1 i shes  a  News  1 etter  on  a 
somewhat  irregular  basis.  These  are  distributed 
to  the  membersh i p  free  of  charge .  Also  published 
are  Maryland  Herpetofauna  Leaflets  and  these  are 
available  at  $. 05/page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to 
the  Executive  Editor.  Manuscripts  being  sub¬ 
mitted  for  publication  should  be  typewritten 
(double  spaced)  on  good  quality  8?  x  1  1  inch 
paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon. 
Indicate  where  illustrations  or  photographs  are 
to  appear  in  text.  Cite  all  literature  used  at 
end  in  alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double 
spaced,  elite  type)  and  must  i ncl ude  an  abstract . 
The  authors  name  should  be  centered  under  the 
title,  and  the  address  is  to  fol  low  the  L  i  terature 
Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at 
end  of  paper  (see  recent  issue).  For  add i t i ona 1 
information  see  Style  Manual  for  Biological 
Journals  (196A) ,  American  I  nsti tute  of  Biological 
Sciences,  3900  Wi  scons  i  n  Avenue ,  N  .W.  ,  Washington, 
D.C.  20016.  Price  is  $3.00. 

Reprints  are  available  at  $.025  a  page  and 
shoul d  be  ordered  when  manuscripts  are  submitted 
or  when  proof s  are  returned .  Minimum  order  is  100 
reprints.  Either  edited  manuscr i pt  or  proof  will 
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The  author  wi  1 1  be  responsible  for  al  1  corrections 
to  proof,  and  must  return  proof  preferably  within 
7  days. 
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THE  OLIVE  RIDLEY^  Lepidochelys  olivacea  (ESCHSCHOLTZ,  1829): 
PROBABLY  THE  MOST  NUMEROUS  MARINE  TURTLE  TODAY 

by 

A.  J.  Zwinenberg 


Order 
Sub-Order 
Fami  ly 


Testudines  (Chelonia) 
Cryptod i ra 
Cheloni idae 


Fig.  1.  Drawing  of  the  head 

of  Lepidochelys  olivacea . 

ABSTRACT 

This  is  the  third  paper  in  a  series  concerning  marine  turtles.  A 
description  of  the  biology  of  Lepidochelys  olivacea  (Eschscholtz ,  1829) 
is  given.  Special  attention  is  paid  to  tagging  methods  and  data  retrieved 
from  it,  and  to  the  decline  of  the  species.  Its  classification,  sub- 
speciation,  distribution,  food,  scalation,  size,  weight,  nesting  beaches, 
nesting  periods,  nesting  process,  clutch  size,  incubation  and  hatchlings 
are  discussed. 


SYNONYMY 

Chelonia  olivacea ,  Eschscholtz,  1829 
Lepidochelys  clivaceas  Girard,  1858 
Chelonia  multi  scut  at  a, ,  Kuhl,  1820 
Chelonia  aussumieri Dumeril  and  Bibron,  1835 
Chelonia  dubia 3  Bleeker,  1857 
Chelonia  polyaspisj  Bleeker,  1857 
Cephalochelys  oceanicus >  Gray,  1873 
Thalassochelys  corticata>  Hilgendorf,  1880 
Thalassochelys  caretta >  Gadow,  1899 
Caretta  venrivaga,  Hay,  1 908 
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COMMON  NAMES 

Olive  ridley  (preferred),  pacific  r  idley,  ol  ive  turtle,  ol  ive  backed 
loggerhead,  African  ridley,  Warana  (Surinam,  Dutch),  tortuga  golfina 
(Mexican),  Kulalashi  (Car i bbean)  ,  Mada  Kasbava  (Sinhala)  ,  Teracai  (Guyana), 
Penyu  Rantau  or  Penyu  Lipas  (Malayan)  ,  Kadal  aamai  (Indian),  Tao-Va  (Thai), 
Batali  (Trinidad  and  Tobago). 


SUBSPEC I  AT  I  ON 

Some  herpetologists  have  long  cons ide red  Lepidoohelys  kempii  (Garman) 
a  subspecies  of  Lepidoohelys  olivacea  (Eschschol  tz)  (Mertens  et  al.  3  I960); 
by  entering  the  Gulf  of  Mexico  through  a  former  strait  it  differentiated 
into  the  species  recognizable  as  L.  kenrpii  (Deran  i  yaga  la  ,  1953)  •  Brongersma 
(1961)  examined  various  spec imens  of  the  genus  Lepidoohelys  and  cone  1 uded 
that  there  are  a  number  of  differences  between  the  forms,  and  preferred 
to  recognize  them  as  separate  species.  Other  scientists  later  confirmed 
this  view  (Pritchard,  19&9;  Mertens,  1972).  The  olive  ridley  and  Kemp's 
ridley  differ  from  each  other  in  the  number  of  horny  shields  of  the  car¬ 
apace;  L.  olivaoea  normal ly  has  6  to  9  pa i rs  of  costal  scutes  (occasionally 
specimens  are  found  wi  th  5  pa i rs  of  costal  scutes),  while  L.  kempii  always 
has  5  pairs.  The  mid-marginal  scutes  in  L.  olivaoea  are  much  longer  than 
wide,  but  in  L.  kempii  they  are  as  wide  as  long.  The  carapace  in  L.  kempii 
is  heavier,  more  flattened  and  wider  than  in  L.  olivaoea  (Pritchard  et 
al.,  1973).  A  number  of  herpetologists  have  continued  to  use  the  sub¬ 
specific  classification  in  the  1  i terature  (Montoya  et  al . ,  1 966 ;  Raun  et 
al.,  1972;  Phasuk  et  al.,  1973,  anon,  1973). 


Fig.  2.  Distribution  of  L.  olivaoea . 
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DISTRIBUTION 

The  olive  ridley  is  one  of  the  most  tropical  of  all  marine  turtles 
in  distribution,  occasional ly  enter ing  subtropical  waters.  It  occurs  not 
only  in  the  Indian  and  Pacific  Oceans,  as  was  believed  for  a  long  time, 
but  also  in  parts  of  the  Atlantic  Ocean  as  well  (Fig.  2).  Remarkable  is 
its  total  absence  in  the  Caribbean  regions.  The  popular  name  'Pacific 
Ridley'  is  misleading  and  should  probably  be  changed.  Olive  ridley  or 
olive  turtle  is  the  most  preferred  popular  name  for  the  species.  Its 
present  distribution  throughout  the  oceans  is  not  exactly  known,  because 
it  is  often  confused  with  the  Loggerhead  ( Caretta  caretta) .  This  is  the 
reason  why  it  has  often  remained  unnoticed  in  many  parts  of  the  world. 
It  is  usually  found  within  20  degrees  south  and  30  degrees  north  of  the 
equator.  It  is  likely,  that  the  ridley  is  carried  by  ocean  currents  to 
more  northerly  and  southerly  localities,  because  of  its  small  size  and 
lightweight.  It  lives  in  shal  low  waters  near  coasts ,  but  somet  imes  enters 
open  sea  as  well.  Hughes  (1975)  points  out  that  the  ridley  is  known  to 
go  to  great  depths  to  obtain  food.  It  has  been  trawled  as  deep  as  90  to 
110  meters  (295  "  360  feet). 


FOOD 

Our  knowl edge  on  the  feeding  habits  of  this  species  is  very  limited. 
The  confusion  concerning  its  food  preferences  is  great.  It  was  believed 
that  Lepidochelys  olivacea  is  largely  vegetarian  (Bustard,  1972).  Hughes 
(1975)  however,  is  of  the  opin ion  that  i ts  favor i te  diet  cons i sts  of  crabs , 
shrimp,  and  prawns.  The  stomach  contents  examined  consisted  mainly  of 
algae,  but  oysters  and  sea  urch in  were  occass iona 1 1 y  found  (Deraniyagala, 
1953)*  A  female  ridley  taken  near  the  coast  of  Sur i nam  in  1967  was  opened 
and  found  to  conta i n  the  rema i ns  of  2  small  catf i sh ,  1  0 sma  1 1  snail  shells, 
3  small  crab  carapaces  and  a  slimy  fluid,  which  was  postulated  as  jelly¬ 
fish  remains  (Caldwel 1  et. *al. ,  1969).  The  diet  of  turtles  living  near 
the  Mexican  coast  consists  mainly  of  shrimp  (Lambermont,  1973).  The  ex¬ 
periments  on  food  selection  carried  out  by  the  Phuket  Marine  Biological 
Center  in  Thailand  in  1972  and  1973  are  important.  The  research  program 
i nvol ved  two  d i f ferent  age  groups  of  ol i ve  ridleys.  Thirty-two  new  hatch¬ 
lings  and  eighteen  one-year-old  turtles  were  used.  Each  turtle  was  kept 
in  a  separate  aquarium.  Some  turtles  were  fed  individual  constituents 
and  combinations  of  a  mixed  diet  fed  other  turtles,  containing  plankton, 
algae  (Enteromorpha  intestinalis)  ,  shore  plants  {ipomoea  sp.)  ,  turtle  grass 
( Thalassia  testudinum)  ,  oysters  ( Ostrea  sp . )  ,  cockles  ( Anadara  sp. )  ,  shrimp 
( Metapenaeopsis  sp.)  and  a  mixture  of  small  fish.  No  live  animals  were 
used  as  food.  The  results  show  a  very  similar  trend  in  food  preferences 
for  both  groups.  The  reptfles  showed  a  preference  for  a  meat-diet  over 
a  vegetable  diet.  Of  the  diets  offered,  the  turtles  appeared  to  favor 
oysters  and  cockl es .  Plant  food  was  consumed  only  in  very  sma  1 1  quantities, 
the  most  preferred  was  so-called  turtle  grass.  Fed  individual  items, 
hatchlings  showed  a  preference  for  oysters ,  fol lowed  by  shr imp  and  mixed- 
meat,  while  6  month  old  turtles  preferred  primarily  cockles,  followed  by 
mixed-meat,  fish  and  shrimp.  A  molluscan  diet  (oysters  and  cockles)  a- 
ppeared  to  give  the  best  growth-rate.  All  hatchlings  fed  on  a  straight 
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vegetable  diet  died  within  a  month,  while  one-year-old  turtles  survived 
5  months  (Phasuk  et,  at.,  1973). 

DESCRIPTION,  SCALATI ON ,  SIZE,  WEIGHT 

The  species  carapace  is  high  and  flat-topped,  and  nearly  as  long  as 
wide,  appearing  almost  circular  from  above.  It  is  uniform  grey-green. 
The  plastron  is  pale  yel low  to  green i sh-yel low.  Head,  flippers  and  other 
parts  of  the  body  are  olive-brown  without  a  striking  pattern.  Juveniles 
are  gray-brown,  almost  black  dorsal  ly  when  wet ,  wi  th  strongly  keeled  ver¬ 
tebral  and  costal  shields  (Fig.  3).  Some  scales  have  a  small  white  mark¬ 
ing.  The  young  are  whitish  or  yel low  ventral ly ,  the  throat  being  almost 
white  as  well. 


Fig.  3*  Hatchling  Lepidoohelys  olivacea  on  Eilanti  Beach  (Surinam). 


Scalation  of  the  carapace:  usually  6  to  8  pairs  of  costal  shields 
(average  7),  but  may  vary  from  5  to  9;  the  first  pair  always  in  touch  with 
the  nuchal.  They  may  be  symmetrically  or  asymmetr ial ly  arranged,  e.g. 
8-6.  The  vertebrals  vary  from  5  to  9  in  number.  Each  side  of  the  car¬ 
apace  usually  has  12  marginals,  but  this  may  vary  from  11  to  1 5  on  each 
side.  These  lateral  laminae  are  not  always  paired  or  symmetrical  arranged, 
and  occur  nearly  as  frequent ly  asymmetrical  (e.g.  11-12  or  13~11).  There 
is  one  pair  of  supra-cauda 1 s .  In  older  turtles,  the  laminae  borders  of 
the  carapace  become  indistinct  (Fig.  4). 
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Scalation  of  the  plastron:  4  pa i rs  of  inf ramarg ina 1 s ,  always  perfo¬ 
rated  by  a  pore.  Through  these  pores  a  gland  secretation  is  passed,  which 
may  have  something  to  do  with  recognition  of  turtles  of  the  same  species  dur¬ 
ing  the  mat  i  ng- sea  son .  1 1  is  possible  that  this  contributes  to  the  formation 
of  the  so-called  "arribadas"  (=  arrivals)  as  well,  which  are  discussed 
under  NESTING  BEACHES.  Some  of  the  other  epidermal  shields  of  the  plastron 
include:  1  pa i r  of  gul ars ,  humerals,  pectorals,  abdominals,  femorals  and 
anal s . 

The  head  is  large.  Characteristic  are  the  two  pairs  of  prefrontals 
(Fig.  1).  The  olive  ridley  and  its  relative  Lepidochelys  kempii  are  the 
smallest  of  the  sea  turtles.  The  carapace  of  500  females  from  Surinam 
had  a  length  ranging  from  63  -  75  cm  and  a  width  ranging  from  53  ~  66  cm 
(Schulz,  1975).  Three  females,  captured  inshore  off  the  northeastern 
coast  of  South  America  (near  Surinam),  measured  66,  70  and  83  cm  respec¬ 
tively.  A  few  males  trawled,  had  longer  carapaces  than  the  females;  two 
specimens  had  a  carapace  length  of  100  cm  and  a  weight  of  35  kg,  while 
another  male  measured  94  cm  and  weighed  34  kg  (Caldwell  et  al .,  1969). 
Deraniyagala  (1953)  mentions  carapace  lengths  of  73  cm  (3),  68  and  79  cm 
($)  for  a  few  adults  from  Sri  Lanka's  waters.  Kaufmann  (1971a)  reports 
a  maximum  length  of  75  cm  for  this  species.  Female  ridleys  from  Pacific 
Honduras  have  carapace  lengths  rang  ing  from  64. 5  to  69  cm.  Pritchard  (1969) 
reported  that  the  largest  of  100  individuals  from  the  same  area  had  a 
carapace  length  of  75  cm.  A  female  from  Surinam  (carapace  length  69  cm) 
weighed  nearly  44  kg  (after  ov i pos i t ion) ,  which  is  apparently  a  record 
for  that  area.  A  report  by  Montoya  et  al .  (1966)  concerning  a  tagging 
program  on  L,  olivacea  performed  by  the  "Instituto  Nacional  de  Investi- 
gaciones  Biologico"  (Mexico)  gives  the  fol  lowing  detai Is :  carapace  length 
of  females  vary  from  56-74  cm  and  of  males  from  60-76  cm.  Females  were 
near ly al  1  measured  on  the  beaches  of  Colima  (Pacific  Mexico),  while  most 
of  themales  were  captured  at  sea ,  about  10-15  mi  off  the  coast  of  Colima 
(between  February  and  May) .  Fema 1 e ol  i ve  r id  1 eys  nesting  on  the  Coromandel 
Coast  near  Madras  (India)  had  carapace  lengths  varying  from  68  to  74  cm 
and  a  width  from  64  to  74  cm  (measured  over  the  curve)  (Valliappan  et  al ., 
1974).  Pritchard  (1969)  is  of  the  opinion  that  the  species  in  the  Indian 
Ocean  has  a  slightly  1 arger  s  i  ze  than  elsewhere,  a  1  though  the  data  I  have 
at  my  disposal  does  not  confirm  it.  Specimens  trawled  inshore  off  South 
America  (Surinam)  were  larger. 

NESTING  BEACHES,  NESTING  PERIODS,  ARRIBADAS 

01  ive  ridley  females  prefer  to  nest  on  sandbars  at  r iver  mouths  (Love- 
ridge,  1946).  On  the  Coromandel  Coast  of  India  the  sand  is  of  medium 
coarseness  with  a  layer  of  broken  shells  at  a  depth  of  1 5~ 1 8  cm,  which 
makes  it  difficult  for  the  turtles  to  dig  in  some  spots  (Valliappan  et 
al.y  1974).  The  sand  of  another  nesting  beach  area  in  India  is  dark,  fine, 
hard  packed  and  covered  with  shells  Ostional  Beach  in  Costa  Rica,  one  of 
the  isolated  beaches  where  Lepidochelys  olivacea  nests  in  great  numbers, 
cons i sts  of  gray i sh  lava  sand  with  heaps  of  logs  and  other  flotsam  at  the 
high-water  line  (Zahl,  1973).  Hendrickson  (1961)  describes  the  nesting 
areas  of  the  olive  ridley  on  the  mainland  of  Malaysia  as  wide,  flat  beaches 
of  hard-packed,  fine  sand.  In  Sur inam  the  r id  1 eys  nest  on  a  beach  called 
"Ti jgerbank" ,  which  is  about  4.5  km  long  and  lies  in  the  Galibi  Nature 
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Reserve  near  the  Marowi jne  Mouth.  The  beach  is  sandy,  wide  and  high  crested. 
About  600  m  is  in  a  state  of  eros ion  and  unsuitable  for  nesting  (in  1973) 
due  to  a  1  m  high,  steep  cliff.  Eggs  laid  at  the  foot  of  the  cliff  are 
gathered  if  possible,  since  the  beach  in  front  of  this  cliff  is  covered 
at  high  tide.  The  species  also  nests  on  E i lant i  (2.5  km  in  length),  west 
of  the  Morowijne  Mouth,  and  the  adjoining  Lobin  Beach  (3  km).  The  latter 
is  partly  a  mud  bank  (Schulz,  1975). 

The  number  of  females  nesting  on  the  beaches  of  Costa  Rica  is  es¬ 
timated  far  over  100,000.  Lund  (197*0  cites  herpetolog i sts ,  who  est imate 
the  number  of  females  nesting  on  Nancite  Beach,  Costa  Rica  (1300  m)  at 
288,000  specimens.  In  a  four  day  period  in  1971  herpetologists  counted 
at  least  120,000  nesting  females  of  Lepidoohelys  olivacea  on  the  same 
Pacific  beach  in  Costa  Rica.  Casas-Andreu  (1971)  mentions  in  his  report 
covering  1 970  that  60,000  females  of  the  olive  ridley  were  protected  while 
nesting  on  the  ‘Playa  la  Escobilla1  (Oaxaca,  Mexico),  and  that  another 
60,000  were  kept  under  observat ion  on  a  beach  in  Jalisco  (Mexico),  called 
‘Playa  de  Mismaloya'.  Masses  of  females  arrive  on  the  beach  at  the  same 
time;  this  phenomenon  is  called  an  'arribada1  and  only  happens  on  a  few 
isolated  beaches.  Occasionally  no  less  than  30,000  females  are  nesting 
together,  jostling  each  other  to  obta in  a  suitable  nesting  place.  Seeing 
such  an  overwhelming  mass  of  shuffling  and  crawling  turtles  is  a  view 
one  never  forgets .  Herpetologists  wonder  how  the  turt 1 es  manage  synchron¬ 
ization  of  nesting  and  what  causes  these  arribadas.  Still  unknown,  but 
likely  that  weather  conditions  are  involved,  especially  the  wind.  Arri¬ 
badas  in  Surinam,  Oaxaca  and  Tamaulipas  (Mexico)  take  place  with  strong 
onshore  winds  (Pritchard,  1969;  Pritchard  et  al . ,  1973;  Casas-Andreu,  1971 
and  197^;  and  others).  Why  massed  nest  i  ng?  Perhaps  to  overwhelm  predators, 
so  they  are  unable  to  eat  all  the  eggs  and  after  hatching  the  young,  which 
hatch  about  the  same  time  by  the  thousands. 

The  only  marine  turtle  species  with  known  arribada  formations  are 
Lepidoohelys  olivacea  and  L,  kenrpii .  They  are  also  the  only  species  with 
secretory  pores  along  the  inframarginals.  It  is  possible  that  these  are 
implicated  in  one  way  or  another  to  the  arribadas. 

Of  the  beaches  mentioned  in  Table  1.,  most  turtles  nest  on  those  in 
Costa  Rica  and  Mexico.  Of  the  rest,  only  Surinam  beaches  are  visited  by 
a  substantial  number  of  ridleys.  Schulz  (1975)  estimated  that  in  1967" 
1 968  about  2 , 1 00-3 , 000  females  made  up  the  ent  i re  fema  1  e  ridley  popu  1  at  ion . 
However,  in  1975  this  number  was  decreased  to  550-750,  and  without  any 
obvious  reason. 


NESTING  PROCESS,  EGGS,  INCUBATION  PERIOD 

In  Mexico  most  females  come  on  shore  between  2030  hrs  and  0530  hrs, 
but  dur ing  arr i badas  nest ing  takes  place  both  day  and  night  (Casas-Andreu, 
197*0.  In  I nd i a  they  come  ashore  between  2100  hrs  and  0100  hrs  (Valliappan 
et  al . ,  197*0*  The  average  distance  between  the  nest  and  high-water  line 
is  generally  10-30  m,  which  probably  depends  on  the  width  and  condition 
of  the  beach.  After  leaving  the  water ,  the  female  crawls  across  the  beach 
in  a  straight  line  until  she  reaches  a  flat  part  of  the  higher  beach.  She 
occasionally  stops  to  'smell'  the  sand,  as  has  been  reported  in  other 
species.  Sometimes  she  stops  to  look  around.  After  having  found  a  suit- 
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Loca 1 i ty 

Nesting  Period 

Authority 

Costa  Rica  -  Pacific  coast 
(i.a.  Nancite  Beach  and 

Ostional  Beach) 

May  -  November 

Zahl ,  1973 

Lund,  1 97^ 

Mexico,  several  places  at  the 
Pacific  coast,  particularly  in 
the  States  of  Jalisco,  Colima 
and  Oaxaca 

May  -  November 
(peak  around 

August  and  later) 

Casas-Andreu ,  1971 

Casas-Andreu ,  1  97^ 

Surinam  i.a.  Tigerbank  Beaches, 
Eilanti  Beach,  Lobin  Beach 

April  -  July 
(peak  from  May- 
June) 

Schulz,  1971 

Schulz,  1975 

Honduras 

August  -  January 

Schulz,  1975 

Co  1 omb i a 

nesting  may  occur  (Kaufmann, 
1971b;  Bacon,  1975) 

French  Guyana  (Silebache) 

nesting  doubtful  (Pritchard, 
1969);  no  doubt  of  nesting 
here  (Bacon,  1975) 

Trinidad  and  Tobago 

Apr i 1  -  August 

Lambermont,  1973 

Bacon,  1971 

Guyana  (Shell  Beach) 

March  -  late  August 
(peak  from  May  - 
June) 

Pritchard,  1969 

Bacon,  1975 

Braz ilia  (Natal) 

- 

Bacon,  1975 

South  Pacific  Islands 

no  reports,  but  there  are  in¬ 
dications  that  ridleys  breed 
somewhere  in  the  southwestern 
area  of  the  Pacific  (Hirth, 

197D 

Sri  Lanka  (formerly  Ceylon) 

September  - 
Janua  ry 

Deran i yaga  1  a ,  1953 

Malaysia  (i.a.  Trengganu, 

Pahang,  Kelantan) 

peak  from  June  - 
August 

Hendrickson,  1961 

Hendrickson  et  al.  ,  1961 

India  (i.a.  Coromandel  Coast) 

January  -  March 

Valliappan  ei  al.  ,  197^ 

Thailand  (west  coast  shores) 

October  -  February 

Phasuk  et  al . ,  1973 

Burma 

March  -  April 

Schulz,  1975 

1 ndones  i  a 

- 

detailed  information  are  missing, 
nesting  possible  (Polunin,  1975) 

South  China  and  along  Sulu  Sea 

November  -  Apr i 1 

IUCN,  Red  Data  Book  (Honegger), 
1970 

Australia  (coast  of  Arnhem  Land, 
North  Terri tory) 

January  -  March 

Bustard,  1972 

Mocambique,  northern  area  and 

Pr i meros  1 1 s . 

August 

Hughes,  1971 

Hughes,  1975 

Madagasca  r 

no  nesting  grounds  are  found, 
but  near  the  coast  of  southern 
Madagascar  a  large  population 
of  olive  ridleys  was  discovered 
(Hughes,  1971),  also  in  other 
areas  along  the  island  (Hughes, 
1975) 

South  Africa 

a  single  specimen  nested  at 

Warner  Beach,  south  of  Durban 
in  1971  (Hughes,  1971) 

Angola 

possible  nesting  by  a  substan¬ 
tial  population  (Hughes,  1972; 
Hughes  et  al . ,  1 973) 

along  Gulf  of  Guinea  (Africa) 

- 

relying  on  a  map  of  Schulz  (1975) 

nesting  takes  place  at  beaches  of 
countries  along  the  Gulf  of 
Guinea,  e.g.  N i ger i a ,  Ben  i  n  , 

Togo ,  Ghana ,  Ivory  Coast, 

Liberia  and  Sierra  Leone. 

The  species  also  seems  to 
breed  in  Senega  1 ,  Gambia, 

Guinee  Bissau  and  Congo  - 
detailed  data  are  missing. 

Table  1.  Nesting  beaches  and  possible  nesting  beaches  of  Lepidochelys 
olivacea. 


Bulletin  Maryland  Herpetological  Society 


Page  81 


Volume  12  Number  3 


September  1976 


able  nesting  place,  which  in  most  cases  does  not  take  much  time,  she  presses 
her  head  down  in  the  sand.  Valliappan  et  at,  097*0,  estimates  that  this 
'smelling1  takes  between  10-20  seconds. 

First  she  starts  digging  a  body  pit  (Fig .  4)  ,  using  the  front  f  1  ?  ppers 
in  a  simultanous  manner  throwing  sand  backwards.  After  a  short  period 
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Fig.  4.  A  female  digging  a  body  pit.  The  laminae  borders  are  nearly  in¬ 
distinct.  Note  the  barnacles  on  the  head. 

(only  afewminutes)  the  rear  fl  i  ppers  are  used  alternately  as  well.  After 
the  bodypitreach.es  a  depth  of  10-15  cm,  she  starts  digging  a  nest  cavity 
by  scooping  sand  with  the  rear  flippers.  She  moves  her  shell  from  side 
to  side  to  bring  the  flipper  in  a  scooping  position.  Everyt ime  a  flipper 
comes  out  or  goes  into  the  cavity  it  strikes  against  the  shell,  which 
causes  a  slapping  noise.  The  nest  cavity  is  between  33  and  51  cm  deep 
(average  depth  about  38-43  cm)  and  has  a  width  at  the  mouth  of  about  20-25 
cm.  The  cloaca  is  then  extended  (Fig.  5),  the  rear  flippers  are  splayed 
outwards  and  the  eggs  fall  into  the  hole.  Laying  goes  rapidly,  sometimes 
3  eggs  are  dropped  at  once  into  the  nest.  Together wi  th  the  eggs,  a  sticky 
mucus  i  s  exuded  to  cement  them  together .  Slime  apparently  somewhat  protects 
the  eggs  against  bacterial  attacks.  Experiments  have  indicated  that  re¬ 
planted  eggs  of  Chelonia  my  das ,  which  first  were  washed  free  of  mucus, 
had  a  much  lower  hatching  success,  then  eggs  protected  by  slime.  Sand 
has  been  found  to  have  a  deterious  effect  on  the  eggs  in  spite  of  their 
being  partly  protected  by  slime,  since  bacteria  in  the  sand  can  infect 
the  shell.  During  the  replanting  of  eggs  it  is  very  important  that  they 
do  not  become  soiled  with  sand  (Lambermont,  1973)* 

During  oviposit  ion  the  rear  margin  of  the  hind  f  1  i  ppers  curl  up,  whi  le 
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Fig.  5.  Laying  eggs.  Note  the  extended  cloaca. 


from  t ime  to  t ime  the  head  is  raised.  The  female  breathes  heavy  during  egg 
laying  and  'tears'  fall  down  into  the  sand  from  her  great  eyes.  This 
has  nothing  to  do  with  pain,  but  with  glands  that  separate  the  surplus 
of  salts  inside  the  body  of  the  marine  turtle. 

The  eggs  are  small,  ranging  from  37  "  **3  mm  in  diameter  (average 
about  40  mm).  Clutch  size  varies  from  101  -lAO  eggs  in  Surinam  (Schulz, 
1975),  90  -  135  in  Sri  Lanka  (Deraniyagala,  1953),  93  ~  113  in  Mexico 
(Casas-Andreu ,  197*0  and  50  -  1**7  (average  108)  in  Australia  (Frauca, 
1970).  It  is  likely  that  Lepidoahelys  olivaeea  nests  twice  on  an  average 
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in  a  season  and  in  successive  years.  However,  tagged  specimens  have  shown 
that  a  quarter  of  them  nested  at  2-year-intervals,  while  a  much  smaller 
percentage  (below  10%)  nested  after  intervals  of  3  years  or  even  longer. 
Turtles  marked  with  paint  in  Surinam  (in  1971)  proved  that  50%  of  the 
females  nested  once  a  season,  about  k5%  twice  and  3%  three  times.  The 
remaining  2%  were  only  beach  visitors  and  did  not  make  a  nest.  The  mean 
number  of  nests  per  ridley  was  1.5  (Schulz,  1975).  Intervals  lasted  be¬ 
tween  15  "  30  days,  probably  controlled  by  tide  and  weather  conditions. 

After  having  1  a  id  the  round ,  white  eggs,  the  female  covers  the  nest 
with  sand.  She  uses  her  rear  f 1 i ppers  to  f i 1 1  the  cavity.  She  then  tamps 
the  sand  with  the  edges  of  her  carapace  and  plastron  by  moving  side  to 
side  (Fig.  6).  This  takes  about  5  to  10  minutes,  after  which  the  sand 
covering  the  nest  is  compressed. 


Fig.  6.  Pounding  the  sand  over  the  nest  (after  laying)  by  side  to  side 
movements  of  the  shell. 

The  eggs  layabout  20  cm  below  the  surface  (Valliappan  et  al.t  197*0. 
After  this,  a  remarkable  behaviour  i s  revealed .  The  femal e  starts  throwi ng 
sand  backwards  over  the  nest  site  (Fig.  7)  with  one  of  her  front  flippers 
and  the  oppos i te  rear  flipper  (sometimes  only  front  or  rear  flippers  are 
used,  working  simultaneously).  After  a  few  swipes  the  process  is  repeated 
with  the  opposite  flippers.  This  all  lasts  several  minutes  during  which 
the  turtle  moves  away  from  the  nest  from  3  ”10  m.  It  is  likely  that  she 
tries  to  hide  the  nest  from  predators .  The  tired  female  then  moves  rather 
rapidly  to  the  sea.  Two  herpetologists,  working  at  different  places  in 
the  world,  timed  the  nesting  process  and  collected  the  following  data: 
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Table  2. 


SURINAM  INDIA 

(Pritchard,  1969)  (Valliappan  et .  al.t  197*0 


Emerging  from  sea 

1  .24 

a  .m. 

10.27 

p.m 

Reached  nest  site  and 
started  digging 

1  .26 

1 1 

10.30 

1 1 

Body  pit  finished 

1.30 

1 1 

10.35 

1 1 

Nest  cavity  finished 

1  .*15 

1 1 

10.45 

1 1 

Egg-laying  started 

1.46 

1 1 

- 

Egg-laying  finished 

11.05 

it 

Start  sand  pounding  after 
having  filled  the  cavity 
with  sand 

1.56 

1 1 

11.07 

1 1 

Start  sand  throwing 

2.00 

1 1 

11.13 

1 1 

Start  moving  towards  sea 

2.09 

1 1 

11.30 

ii 

Reaching  sea 

2.10 

1 1 

- 

Fig.  7.  Sweeping  sand  over  the  nest  side.  Note  barnacle  on  the  head. 


HATCHLINGS 

Incubation  time  of  A  nests  ranged  from  48-51  days  (average  50  days) 
in  Australia  (Bustard,  1972).  However ,  hatch  i  ng  depends  ma i n ly  on  weather 
conditions.  Deraniyagala  (1953)  found  that  in  Sri  Lanka  the  eggs  hatch 
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In  30  days  in  good  weather,  but  in  wet  weather  take  50  days.  Eggs  col¬ 
lected  in  India  took  between  50-63  days  to  hatch  (Valliappan  etal.3  197*0  . 
A.G.R.W.  (1968)  collected  eggs  in  Sri  Lanka  and  replanted  them  in  a  pro¬ 
tected  area  in  nest  holes  of*the  same  depth  and  width  as  the  female  dug. 
Onenestwith  125  eggs  hatched  in  57  days  (Oct.  17th  -  Dec.  13th).  During 
that  period  it  was  rather  wet  and  overcast.  Another  nest,  with  100  eggs, 

hatched  after  53  days  (Jan.  13th  -  March  6th).  The  weather  during  that 
period  was  dr ier  and  hotter .  He  found  that  the  hatch ing  success  of  several 
nests  varied  from  3Q~3^%.  In  Surinam  Schulz  (1975)  reported  that  un¬ 
disturbed  nests  hatched  after  A6-62  days;  replanted  nests  needed  an  in¬ 
cubation  per  iod  of  **5”72  days.  Overall,  however,  reburr  ied  and  wi  Id  nests 
proved  to  have  the  same  incubation  times.  The  hatching  success  for  Sri 
Lanka  averaged  around  60%  for  a  total  of  72  nests;  only  wild  nests  were 
involved.  Pritchard  (1969)  however,  mentions  a  higher  hatching  success 
for  the  same  area:  of  88  eggs  all  hatched  and  from  another  clutch  of  126 
eggs  only  2  seemed  to  be  i nfert i 1 e ,  while  all  the  others  contained  living 
embryos.  Incubation  times  varied  from  49“ 62  days  for  wild  nests. 

Hatchl  ings  have  a  carapace  length  from  42-A6  mm  in  Austral  ia  (Frauca, 
1970),  but  averaged  between  A7~50  mm  in  India  (9  nests  were  measured). 
Another  nest  contained  hatchlings  with  an  average  carapace  of  nearly  38 
mm  in  length.  Totally  925  hatchlings  were  measured  (Valliappan  et  at., 
1 974) . 

How  hatchlings  penetrate  the  layer  of  sand  cover ing  the  nest  is  des¬ 
cribed  for  the  Leatherback,  Dermochelys  eoriaeea,  by  Zwinenberg  ( 1 974 ) . 
The  young  olive  ridley  turtles  usually  start  emerging  from  the  nest  in 
evening,  so  the  baby  turtles  can  travel  to  the  sea  under  a  cover  of  dark¬ 
ness.  Mrosovsky  (1967)  stud ied  the  behaviour  of  baby  green  turtles  ( Chel - 
onia  mydas)  immediately  after  1 eaving  the  nest ,  as  he  wondered,  like  many 
other  herpetologists,  how  they  find  the  sea  at  night.  Hatchlings,  even 
if  they  cannot  see  the  sea,  always  take  the  most  direct  path  to  the  sea 
after  breaking  the  surface  (Fig.  8)  ,  by  us  i  ng  the  i  r  "sence  of  sight".  Blind¬ 
folded  turtles  seemed  unable  to  find  the  water  and  wandered  helplessly 
over  the  beach.  Apparently  the  noise  of  waves  is  not  involved,  but  light 
appeared  to  play  an  important  role  as  the  experiments  indicated.  After 
removing  the  blindfolds  the  turtles  headed  seawards  at  once.  The  sea 
always  forms  an  open  part  of  the  horizon  with  somewhat  more  light  then 
above  land,  because  of  the  reflection  on  the  water's  surface.  Hatchlings 
are  phototact ic  -  they  a Iways  move  towards  a  light  source.  It  was  noticed 
that  the  turtles  always  head  to  the  center  of  an  open  horizon,  which  is 
associated  wi  th  the  placing  of  the  eyes  and  the  i nput  of  br ightness  to  each 
eye.  There  was  a  preference  for  blue  light,  even  when  it  was  less  intense 
then  other  light  sources.  A  horizon  above  the  sea  has  a  certain  blueness. 
Experiments  with  hatchl  ing  green  sea  turtles  finding  the  sea  after  emerging 
from  the  nest  produced  very  interesting  results,  wh i ch  are  descr i bed  ex¬ 
tensively  by  Mrosovsky  (1967  and  1972),  Mrosovsky  and  Carr  (1967)  and 
Mrosovsky  and  Shettleworth  ( 1 968 ) . 

Valliappan  et  at.  ( 1 974 )  ,  experimented  with  k  female  ridleysonthe 
beach  after  they  la  id  eggs .  The  hor  izon  was  blocked  in  front  of  the  turtles 
and  a  bright  light  was  held  at  the  eyes.  All  of  the  females  moved  towards 
the  light  after  a  short  hes i tat  ion  and  fol lowed  i  t  considerable  distances 
over  the  beach. 
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Fig.  8.  01  ive  ridley  hatchl  ings  on  their  way  to  the  Bay  of  Bengal  (India). 

Only  a  few  will  reach  maturity. 

TAGGING  AND  MIGRATION 

"Why  tag  turtles?",  is  a  question  often  posed  by  the  layman.  The 
answer  is  simple:  "  to  learn  the  range  of  a  species  or  of  a  particular 
population,  and  to  try  and  locate  their  migration  routes.  When  this  is 
established,  attempts  can  be  made  to  ascertain  nesting  beaches  and  to 
preserve  habitats".  This  is  important,  not  only  for  the  survival  of  this 
interesting  group  of  rept i 1 es ,  but  also  for  the  local  population  in  areas 
where  turt les  come  ashore ,  because  both  an imal s  and  eggs  form  an  important 
source  of  food  (protein  is  badly  needed  in  many  parts  of  the  tropics). 
Migratory  habits  and  population  biology  are  poorly  known,  and  tagging 
programs  have  been  started  only  recently,  particularly  regarding  Lepi- 
doohelys  olivacea.  In  much  of  the  tropics  conservation  is  nothing  but 
wishful  thinking.  Fortunately,  some  governments  are  beg  inn ing  to  under¬ 
stand  the  importance  of  mar  i  ne  turtles  and  have  created  reserves  and  passed 
bills  to  protect  these  harmless  reptiles. 

Monel  metal  cattle-ear  tags  are  used  to  mark  turtles.  They  can  be 
affixed  with  an  applicator  plier  as  is  shown  in  figure  9.  The  tags  are 
numbered  and  have  an  address  on  one  side  to  be  returned  by  the  finder, 
often  fishermen.  1 1  a  1  so  has  an  i nscr ipt ion  offering  a  reward  for  return¬ 
ing  the  tag  (in  Australia,  $*0  .  I  n  Lepi  doohelys  olivacea  the  tag  i  s  cl  i  pped 
to  the  tra i 1 ing  edge  of  one  of  the  front  flippers,  but  in  the  leatherback 
[Dermochelys  coriaoea)  the  tag  is  placed  on  the  front  fl ipper  and  the  rear 
flipper,  since  this  species  has  a  more  fragile  skin  and  the  tags  on  the 
front  flipper  sometimes  come  loose.  Many  other  species  also  loose  their 
tags,  sometimes  soon  after  being  tagged  as  was  indicated  by  examining 
re-nesting  specimens.  Schulz  (1975)  est imates  the  loss  of  tags  at  15-20%. 
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There  is  also  some  indication  that  the  flesh  posterior  to  the  point  of 
the  tag  may  become  necrotic,  so  the  tag  can  slip  off  (Pritchard,  1971). 


Fig.  9.  Tagging  an  olive  ridley  on  a  beach  in  Surinam. 


Tagging  activities  mus t  be  carr i ed  out  at  a  moment  that  g i ves  minimum 
d i sturbance  to  the  turtle.  For  females,  it  is  the  moment  they  start  laying 
eggs.  However,  they  are  sometimes  still  fr i ghtened  and  return  to  the  sea 
without  laying.  Field  workers  have  to  avoid  the  flailing  flippers.  They 
are  sometimes  hit  on  the  legs,  which  is  very  painful  from  small  species, 
like  the  olive  ridley,  but  could  be  more  serious  if  one  got  a  blow  of  an 
adult  leatherback.  The  results  of  the  tagging  done  on  L.  olivaoea  to  date 
are  meager.  This  is  not  strange,  since  the  number  of  turtles  tagged  to  date 
is  small.  One  of  the  reasons  i  s  that  for  a  long  time  this  species  has  been 
confused  with  other  marine  turtle  species.  The  presence  of  L,  olivaoea 
on  beaches  of  northern  Australia  for  example  was  unnoticed  until  1967, 
when  50  nests  were  discovered.  The  f  i  rs  t  art  i  c  1  e  deal  ing  wi  th  thi  s  species 
from  the  Australian  area  was  published  in  1969  (Frauca,  1970).  In  his 
excellent  book  on  Australian  marine  turtles  (1972),  Dr.  Bustard  points 
out  that  he  has  never  seen  this  species  in  the  wild.  Only  in  1965  was  it 
establ i shed  that  L,  olivaoea  also  occurs  in  the  waters  and  beaches  of  Sur¬ 
inam.  In  1966  the  f  i  rst  f ema 1 es  were  tagged.  Between  1 966  and  1972  nearly 
3000  turt 1 es  were  tagged  on  two  nesting  beaches  in  Surinam.  Of  these  only 
59  were  recovered  (till  1973),  the  last  one  on  November  28th  (Schu  1  z ,  1975). 
The  low  recovery  rate  for  tagged  turtles  indicates  that  the  reptiles  are 
seldom  caught,  which  i s  encourag i ng  for  the  preservation  of  the  species. 
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Recoveries  first  indicated  that  olive  ridleys  do  not  migrate  over  long 
distances  (most  specimens  were  caught  within  200  km  of  their  tagging  place)  , 
which  is  acceptable  since  it  is  not  necessary  for  the  species  to  travel 
far  to  reach  food  sources,  unlike  Chelonia  my  das .  This  species  is  a  veg¬ 
etarian  and  feeds  on  turt 1 e  grasses,  growing  only  in  certain  areas  (Zwin- 
enberg,  1975).  Being  mainly  carnivorous,  Lepidochelys  olivacea  does  not 
need  to  swim  far  for  procurement  of  adequate  amounts  of  crabs  and  shrimp. 

A  few  specimens  were  caught  at  greater  distances  from  the  place  origin¬ 
ally  tagged.  One  had  even  travelled  1900  km  within  23  days  to  reach  a 
point  offshore  Ceara  (Braz i 1 )  ,  wh i ch  i nd icates  that  the  an ima l 1 s  speed  of 
travel  is  nearly  83  km  per  day.  A  number  of  the  recoveries  were  made  in 
or  near  the  Or inoco  Estuary  in  Venezuela,  also  more  then  800  km  north  of 
the  Surinam  beaches.  This  may  have  something  to  do  with  rich  feeding 
grounds  in  that  area. 

In  1969  only  5  specimens  of  L.  olivacea  were  tagged  in  French  Guiana, 
in  1970  only  7  and  in  1971  no  more  then  10  (Pritchard,  1973).  No  recovery 
data  are  available.  In  1966-1967  a  tota^  of  221  turt 1 es  were  tagged  near 
the  Pacific  coast  of  Mexi co ,  199  were  olive  ridleys.  Recoveries  give  the 
impression  that  they  al  so  d  id  not  travel  far;  most  spec imens  were  recovered 
at  a  d  i  stance  of  200  -  400  km  of  the  tagg  ing  point .  One  specimen  (8)  tagged 
11  February  1 966 ,  was  recovered  13  January  1969,  after  1066  days.  It  was 
taken  at  a  place  only  351  .5  km  from  the  tagging  point  (Vargas  Mol  inar,  1973)  • 
lUCN's  Red  Data  Book  of  1975  mentions  for  L.  olivaceq. ,  that  Mexico  has 
begun  widespread  tagging  studies  and  has  declared  an  18  month  moratorium 
on  marine  turtle  exploitation,  which  is  very  important  since  Mexico's 
Pacific  beaches  form  one  of  the  major  places  olive  ridley's  are  found. 


DECLINE  OF  OLIVE  RIDLEYS 

lUCN's  Red  Data  Book  (1975),  compiled  by  R.  E.  Honegger,  lists  the 
species  as  "Endangered",  which  means  "that  the  taxa  is  in  danger  of  ex¬ 
tinction  and  whose  survival  is  unlikely  if  the  causal  factors  continue 
operating". 

The  populations  of  the  ol  ive  ridley,  probably  the  most  numerous  marine 
turtle  species  today,  is  declining,  because  it  is  over-exploi ted  for  eggs , 
skins  and  oil.  Mexico  had  an  important  sea  turtle  industry  up  to  1972, 
when  a  new  f i sher ies  law  became  active.  It  proh i b i ts  the  taki ng  of  marine 
turtles  except  with  special  licences.  Hendrickson  (1973)  estimates  that 
over  the  entire  country  of  Mexico  between  1955  and  1965  from  50,000  to 
100,000  adults  were  caught  every  year.  Undoubtedly,  a  great  number  of 
them  were  ol  ive  ridleys.  Unfortunately ,  around  1 965  mar  ine  turt  1  e  products 
became  more  in  demand.  High  profits  made  it  attractive  to  catch  as  many 
turtles  as  possible.  The  catches  reached  a  climax  in  1968.  The  total 
marine  turtle  catch  of  the  world  in  that  single  year  ranged  between  1  ,500,000 
and  2,000,000  adults.  Most  animals  were  caught  by  Mexican  and  Japanese 
fishermen,  which  means  that  nearly  all  the  reptiles  were  taken  in  the 
Pacific.  After  that  year ,  the  rept  i  les  d  id  not  reach  thei  r  former  abundance 
and  the  catch  reduced  cons iderable ,  the  consequence  of  over-exploitation. 
Mexican  records  indicate  that  in  1969  only  one-sixth  (more  then  100,000 
specimens)  of  the  previous  years  catch  was  reached  (Fig.  10). 
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Fig.  10.  Estimated  catch  of  Mexican  sea  turtles  between  19^0  and  1970 
(calculated  from  data  of:  anon,  1973;  Casas-Andreu ,  1971;  Hen- 
rickson,  1972;  Montoya,  1967). 

In  1970  and  following  years  the  catch  fell  further,  which  induced 
the  Mexican  government  to  take  measures  to  save  the  important  turtle  in¬ 
dustry,  which  brought  in  many  tens  of  millions  of  pesos  in  1968.  On  9 
June  1972,  the  Federal  Fisheries  Law  became  effective.  In  most  areas  of 
the  world  where  turtles  come  up  onto  the  beach  or  occur  in  coastal  waters 
they  are  caught  by  local  peoples  as  food  and  by  fishermen  and  poachers  for 
sale.  Their  eggs  are  gathered  by  tens  of  thousands  for  the  same  reasons. 
Exact  data  about  the  tota 1  catch  of  Lepidoohelys  olivacea  are  unavailable 
and  existing  figures  are  unreliable,  since  olive  ridlesy  are  often  mis¬ 
taken  for  other  marine  turtle  species.  Another  threat  is  from  predators, 
like  black  vultures  ( Coragyps  atratus) .  These  birds  destroy  many  nests 
and  eat  hatchl ings  as  wel 1 .  Some  2,000  vultures  lived  on  a  single  nesting 
beach  in  Costa  Rica  dur ing  the  nest i ng  per iod  i n  1 972 .  Other  egg  predators 
are  domestic  dogs  and  pigs  from  villages  along  the  beach.  Jackals,  ghost 
crabs,  coyotes,  monitor  1 i zards  and  raccoons  eat  considerable  quantities 
of  eggs.  Valliappan  et  al .  (197*0,  found  robbed  nests  and  dead  turtles 
(adults)  every  night  during  nesting  time.  On  one  walk  he  found  3**  nests 
destroyed  by  jackals  and  dogs,  which  means  the  loss  of  more  then  *f,000 
eggs.  Many  young  turtles,  in  trying  to  reach  the  sea,  are  killed  by  some 
of  these  predators ,  who  are  waiting  for  them  on  the  beach.  Crabs  ( Ocypode 
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sp. ) ,  eat  a  great  number  of  the  hatchlings.  Once  in  the  water,  sharks  and 
large  fishes  (e.g.  Soiaenops  sp . )  feed  on  the  helpless  turtles.  A  pre¬ 
vious  article  in  this  series  about  marine  turtles  gives  somewhat  more 
informat  ion  about  enemies  of  Chelonia  mydas  hatch  1  i ngs  (Zwinenberg,  1975), 
and  the  same  applies  largely  to  L.  olivaoea  as  well. 

CONCLUSION 

In  spite  of  its  abundance,  in  comparison  with  other  marine  turtle 
species,  our  knowledge  about  the  biology  of  the  olive  ridley  is  scant. 
We  know  nothing  about  the  hatchlings  after  they  have  reached  the  sea. 
They  may  come  ashore  for  the  first  time  after  about  6  years,  when  it  is 
assumed,  they  reach  sexual  maturity.  Pritchard  (1969)  believes  that  fe¬ 
males  reach  maturity  by  58  cm.  Life  span  is  unknown.  How  often  females 
come  up  onto  the  beach  each  season  to  lay  eggs  is  also  unknown.  The  range 
of  the  species  is  partly  known.  One  can  only  guess  at  the  numbers  of  males 
and  females  living  in  the  oceans  today.  The  feeding  habits  are  somewhat 
better  known.  When  and  where  do  they  copulate?  Uncontrolled  fishing  in 
international  waters,  the  lack  of  national  conservation  measures  in  many 
parts  of  the  world  where  L.  olivaoea  is  known  to  occur  and  the  lack  of 
effective  inspection  in  reserves  and  on  protected  beaches,  so  commercial 
poachers  can  gather  eggs  and  kill  turtles  without  any  risk,  are  only  a 
few  of  the  reasons  which  caused  the  decline  of  the  species.  This  is  in¬ 
dicated  on  Sur  inam  beaches ,  where  i n  1967  over  2,000  females  were  counted  , 
but  in  1975  only  about  600  specimens  were  observed. 

Protection  of  nesting  beaches  in  Mexico  was  effective.  In  1969  a 
beach  in  the  State  of  Ja 1 i sco  was  kept  under  observat ion ,  and  some  237,000 
eggs  were  protected,  fromwhich  a  total  of  187,500  young  L.  olivaoea  were 
obtained.  In  1970  about  128,000  eggs  were  kept  under  observation  during 
incubation  at  the  same  beach.  Of  these  76,200  hatchlings  were  obtained, 
which  indicates  a  mortality  of  ^0%  (Casas-Andreu ,  1971).  Protection  of 
natural  rookeries  may  be  a  possibility  to  secure  the  species'  future. 
Breeding  in  captivity  is  another  possibility,  but  relying  on  lUCN's  Red 
Data  Book  (Honegger,  1975)  the  breeding  potential  in  captivity  is  un¬ 
certain  (undoubtedly  low). 

After  the  results  of  a  thorough  study  on  the  population  biology  of 
the  species  are  known,  one  may  be  able  to  establish  limits  on  the  adult 
catches  so  the  population  will  not  be  over-exploited.  Only  then  would 
it  be  possible  to  establish  the  level  of  an  annual  take  of  eggs,  without 
causing  damage  to  the  population.  The  Food  and  Agriculture  Organization 
of  the  United  Nations  (F.A.0.)  i s  act i ve  in  the  field  of  turtle  research, 
together  with  a  few  other  institutions,  particularly  in  the  Caribbean 
Regions.  Uniformity  in  protective  measures  for  marine  turtles  and  their 
eggs  all  over  the  world  is  necessary.  Today,  however,  each  country  has 
developed  its  own  exploitation/management  plan,  resulting  inawide  variety 
of  conservation  practices  (Bacon,  1975).  Adul ts  of  Lepidoohelys  olivaoea 
are  protected  in  Australia  and  Surinam,  but  are  slaughtered  unlimited  in 
other  countries  (India,  Brazil,  Africa).  The  same  holds  true  for  the  eggs 
of  this  species. 
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Growth  and  sexual  maturity  of  the  red-footed  tortoise, 

Geoehelone  oarbonaria 

Legler  ( 1 963 )  reported  the  probabl e  size  at  hatching  and  sexual  ma¬ 
turity  for  Geoehelone  oarbonaria .  However  he  could  not  determine  growth 
rate  or  age  at  sexual  maturity  for  this  species  because  growth  rings  in 
tropical  chelonians  are  unreliable  indicators  of  age  (Moll  and  Legler, 
1971)*  Campbel 1  and  Evans  (1967;  1972)  analyzed  the  vocal izat ions  of  this 
species  and  considered  their  possible  significance.  However ,  the  s i ze  and 
age  at  which  calling  starts  is  not  known.  The  present  paper  reports  the 
growth  rate  of  four  captive  G.  oarbonariat  and  the  size  and  possible  age 
at  which  vocalizations  began  in  one  individual. 

Four  G.  oarbonaria  were  purchased  from  a  commercial  animal  dealer  and 
thus  their  point  of  origin  was  unknown.  Measurements  were  made  with  a 
metric  rule  and  are  straight  line  distances.  The  diet  of  the  tortoises 
at  f? rst  cons isted  of  hamburger ,  earthworms,  vegetables  and  fruits.  After 
September  1975,  they  were  fed  almost  exclusively  on  moistened  Purina  Dog 
Chow.  All  measurements  in  the  text  refer  to  the  plastron.  Measurements 
from  which  growth  rates  were  calculated  were  taken  periodically  over  a 
period  of  5  to  3^  months  (Table  l). 


Table  1.  Growth  and  Growth  Rate  of  four  Geoehelone  oarbonaria 


Growth 

Size  Increase 

Ca 1 cu 1 ated 

Length 

Length 

Torto i se 

Sex 

Period 

of  Plastron 

Growth  Rate 

at  Start 

at  Finish 

no. 

(mos) 

(mm) 

(mm/yr) 

(mm) 

(mm) 

5 

26 

62 

1 

? 

9 

20 

27 

103 

149 

5 

14 

34 

2 

3 

9 

34 

45 

147 

195 

5 

20 

48 

3 

9 

9 

44 

59 

138 

202 

22 

65 

35 

4 

3 

12 

42 

42 

115 

222 

Legler  (1963)  calculated  the  size  at  hatching  for  some  Panamanian  G. 
oarbonaria  as  50-58  mm.  He  further  suggested  that  the  smallest  G.  oar¬ 
bonaria  (63  mm)  that  he  stud ied  was  about  3  years  old  based  on  the  texture 
of  the  plastron  and  growth  rings.  If  the  suggested  age  of  three  years  was 
correct,  then  the  growth  rate  would  have  been  about  k  mm/yr.  If  thegrowth 
ratethatwe  computed  from  Legler 1  s  (1963)  data  is  accurate,  then  tortoi  ses 
that  hatch  at  52  mm  and  mature  at  1 80  mm  would  be  32  years  old  at  matur i ty . 
This  great  age  seems  unlikely  because  most  smaller  chelonians  that  have 
been  studied  reach  matur i ty  much  ear  1  ier  (Gaymer,  1968).  Only  in  the  giant 
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tortoi ses ,  such  as  G .  elephantopus ,  does  the  attainment  of  sexual  maturity 
take  as  long  as  20-25  years  (Townsend  in  Gaymer,  1968).  The  Panamanian 
G.  carbonaria  were  forest  inhabitants  (Legler,  1963)  and  may  have  been 
growing  much  slower  than  those  inhabiting  savannas ,  the  usual  habitat  for 
the  species  (Pritchard,  1975)*  Legler  (1963)  mentions  that  the  growth 
rings  cannot  be  used  to  determine  age  in  this  species.  Thus  all  our  cal¬ 
culations  may  be  inaccurate;  a  conclusion  that  is  supported  by  data  pre¬ 
sented  below. 

Using  Legler's  (1963)  method,  our  G.  carbonaria  were  calculated  to 
range  from  50.6-62.5  mjt  as  hatch  1  ing s.  The  growth  rates  that  we  observed 
(range  =  27-62  mm/yr;  X  =  44.0  mm/yr)  were  much  higher  than  those  we  com¬ 
puted  from  Legler's  (1963)  data.  If  the  growth  rates  of  our  captive  G . 
carbonaria  approximate  those  of  wild  G.  carbonaria ,  then  the  smallest 
tortoise  that  Legler  (1963)  stud i ed  was  1  ess  than  one  year  old.  Cur  tor¬ 
toise  #4  was  first  observed  cal  1  ing  and  attempt  ing  to  mount  other  tortoises 
on  31  January  1975*  At  that  time  he  was  180  mm  (200  mm  carapace)  long. 
This  closely  agrees  with  Legler 's  (1963)  size  at  maturity  (based  on  gonadal 
development)  in  males  of  199  mm  carapace  length.  Mean  plastral  length  at 
hatching  was  computed  to  be  55*9  mm;  thus  from  hatching  to  maturity  tor¬ 
toise  #4  grew  about  124  mm.  If  he  grew  at  the  average  growth  rate  (44.0 
mm/yr)  that  we  determined  then  sexual  maturity  could  have  been  reached 
after  2.8  years.  However,  there  are  no  publ i shed  growth  stud i es  ava i 1 abl e 
for  natural  populations  of  this  species  and  consequently ,  there  is  no  basis 
for  comparisons  of  growth  rates  of  captive  and  wild  G .  carbonaria.  How¬ 
ever,  in  many  cases  the  growth  rate  of  capt ives  i s  s lower  than  wild  turtles 
and  tortoises  (e.g.  Terrapene  omata ,  Legler,  I960;  Geo chelone  elephantopus 
MacFarland  et.  al.  ,  1974).  If  our  tortoise's  reactions  to  captivity  are 
similar  to  those  captives,  then  the  growth  rates  we  observed  would  not 
necessarily  be  extremely  fast  for  the  species. 

Vocalizations  of  G.  carbonaria  were  reviewed  by  Campbell  and  Evans 
(1967;  1972)  and  sexual  and  aggressive  behavior  patterns. were  stud ied  by 
Auffenberg  (1965).  The  males  we  observed  conform  to  their  descriptions 
wi th  some  except  ions .  Our  observations  confirm  that  the  call  is  only  given 
by  sexually  mature  males  and  only  when  attempt  i  ng  to  mount  or  when  pursuing 
another  tortoise.  Campbel  1  and  Evans  (1 967)  state  that  the  call  is  given  in 
interactions  between  males  and  sexual ly  mature  females.  Our  ma  1  es  attempt 
to  mount  any  ava i lable  tortoise.  This  seemingly  abnormal  behavior  may  be 
due  to  the  artificial  conditions  in  which  they  are  maintained.  Male  #2 
was  observed  calling  and  attempting  to  mount  only  once  (February  1975). 
Such  behavior  has  not  been  noted  again.  Al  though  we  have  not  seen  aggressive 
interactions  between  the  two  males,  it  is  possible  that  the  presence  of 
#4  inhibits  the  other  male's  sexual  behavior. 
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On  THE  OCCURRENCE  OF  Gerrhonotus  multicarinatus  ON 

San  Nicolas  Island,  Ventura  County,  California 

Stebbins  (1966)  initial  1y  1  isted  Gerrhonotus  multicarinatus  as  occur¬ 
ring  on  San  Nicolas  Island,  Ventura  County,  Cal  ifornia,  and  later  (Stebbins, 
1972)  omitted  any  reference  to  San  Nicolas  Island.  We  assume  that  this 
deletion  was  based  upon  the  deduction  that  the  original  record  may  have 
been  based  on  a  recently  introduced  animal  or  possibly  even  an  erroneous 
record.  A  visit  to  the  Museum  of  Vertebrate  Zoology,  University  of  Cal¬ 
ifornia,  Berkeley,  indicated  that  this  1 966  record  is  based  on  an  adult 
female  (MVZ  70339)  obtained  by  Edward  D.  Mitchell,  Jr.,  on  9  April  i960 
on  San  Nicolas  I sland ,  Ventura  County ,  California,  N  33°  13'  20".  W  119° 
30'  30".  The  following  meristic  data  were  obtained  for  this  specimen: 
dorsal  scales  (longitudinal  -  occiput  to  tail  base)  49;  dorsal  scales  at 
midbody  9;  ventrals  into  head  22;  body  ventral s  (longitudinal)  42;  right 
supralabials  11;  right  infralabials  12.  Dorsal  transverse  bands  15.  The 
fol  lowing  morphometric  data  (mm)  were  obta ined :  snout-vent  95;  tail  length 
176;  postanal  width  8;  r ight  forel imb  23;  right  hindlimb  30,  longest  toe 
11;  snout-ear  21;  snout-eye  7.9;  head  width  13*4;  head  depth  10. 3.  See 
Figs.  1  and  2. 


Fig.  1.  Left  dorsolateral  view  of  Gerrhonotus  multicarinatus  from  San 
Nicolas  Island,  Ventura  County,  California. 

Dr.  Robert  L.  Bezy  obtained  a  shed  skin  of  a  Gerrhonotus  multicarinatus 
(RLB  #5165)  on  the  beach  along  the  southeast  side  of  San  Nicolas  Island 
on  8  July  1972.  This  specimen  would  support  a  hypothesis  that  a  repro¬ 
ducing  population  may  actually  occur  on  the  island.  That  this  locality 
was  not  near  the  U.S.  Navy  facilities  would  tend  to  support  a  hypothesis 
that  this  extant  population  may  not  have  been  introduced  by  white  men. 

On  the  basis  of  these  data  we  are  unable  to  assign  the  San  Nicolas 
Island  specimens  to  any  of  the  currently  recognized  mainland  subspecies. 
The  specimens  are  somewhat  different  from  adjacent  California  Channel 
Island  Gerrhonotus  populations.  The  large  number  of  dorsal  bands  is 
suggestive  of  an  insular  population  origin,  possibly  Santa  Cruz  Island. 
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Fig.  2.  Ventral  view  of  Gerrhonotus  multicarinatus  from  San  Nicolas  Is¬ 
land,  Ventura  County,  California. 

However,  we  would  like  to  suggest  that  additional  sampling  efforts  are 
needed  to  make  a  more  adquate  appraisal  of  the  diversity  represented  by 
this  population  as  indicated  in  a  preliminary  way  by  the  single  specimen 
and  the  shed  skin. 

The  hypothesis  of  a  reproducing  population  of  Gerrhonotus  on  San 
Nicolas  Island  will  remain  tentative  until  someone  is  able  to  spend  much 
more  time  on  the  island  possibly  employing  buried  can  pitfall  traps  over 
a  several  month  per iod  checking  the  pitfal  Is  at  daily  or  weekly  intervals. 

A  more  comprehens i ve  analys i s  of  the  diversity  manifested  by  the  Cal¬ 
ifornia  Channel  Island  Gerrhonotus  populations  is  in  progress. 

We  are  grateful  to  the  following  col  leagues  for  permi ss ion  to  examine 
the  Cal  ifornia  Channel  I s lands  Gerrhonotus  in  their  col  lections:  Dr.  David 
Wake,  Museum  of  Vertebrate  Zoology ,  Drs .  John  L.  Wr ight  and  Robert  L.  Bezy, 
Los  Angeles  County  Museum  of  Natural  History;  Dr.  Alan  E.  Leviton,  Cali¬ 
fornia  Academy  of  Sciences;  and  Dr.  Thomas  Fritts,  San  Diego  Natural  His¬ 
tory  Museum.  Maynard  L.  Hiss  and  Roy  Porello  provided  the  photographs 
for  Figs.  1  and  2. 
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A  COMMENT  ON  THE  DISTRIBUTION  OF  Gyrinophilus  porphyritious 

in  Western  Maryland 

Harris  (1975)  states  that  Gyrinophilus  porphyritious  is  "apparently 
absent  from  most  of  (the)  Valley  and  Ridge  and  (the)  Great  Valley"  pro¬ 
vinces  of  Maryland.  This  apparent  hiatus  was  first  noticed  by  Richard 
Franz  (personal  commun icat ion)  who  conducted  extensive  surveys  in  Western 
Maryland  in  the  early  1960's.  The  results  of  his  field  work  are  included 
in  the  distributional  data  presented  by  Harris  (19^9). 

The  only  record  of  Gyrinophilus  porphyritious  in  the  Great  Valley 
Province  is  of  a  cave  dwelling  population  near  Roarsville,  Washington 
County.  Extensive  field  work  has  failed  to  record  additional  localities 
of  Gyrinophilus  porphyritious  in  the  areas  between  the  B1 ue  Ridge  and  the 
eastern  edge  of  the  A1  leghany  Plateau.  The  absence  of  wel  1  developed  stream 
gradients  is  the  apparent  reason  for  the  sporadic  distribution  of  the 
spring  salamander  in  this  area. 


1 1  is  interest ing ,  therefore,  to  report  the  d i scovery  of  a  population 
of  G.  porphyritious  in  the  Green  Ridge  State  Forest,  Alleghany  County, 
Maryland  (Valley  and  Ridge  Province).  On  17  October  1975,  three  adult 
specimens  were  taken  from  a  9  m  section  of  a  small,  clear,  rocky,  upland 
stream  which  empties  into  Fifteen-Mile  Creek  near  U.S.  Rt.  40.  The  sur¬ 
rounding  forest  consists  of  a  mixture  of  coniferous  and  deciduous  trees 
and,  in  addition,  supports  an  abundant  Clemmys  insoulpta  (wood  turtle) 
population.  The  specimens  of  Gyrinophilus  porphyritious  taken  in  Octo¬ 
ber  1975,  have  been  catalogued  into  the  Vertebrate  Zoology  Collection  of 
Towson  State  University.  Their  catalogue  numbers,  snout-vent  measure¬ 
ments,  total  length  and  sex  are  as  follows: 


Numbers 


Snout-vent  Length  Total  Length 


Sex 


1.  AR-1327-TSC 

2.  AR-1328-TSC 

3.  AR-1329-TSC 


66  mm 

69  mm 

81  mm 


1 09  mm 
1 02  mm 
131  mm 


Ma  1  e 
Female 
Fema 1 e 


A  further  search  of  the  area  failed  to  uncover  any  additional  specimens. 

I  would  like  to  thank  Stephen  Beall  and  Don  C.  Forester  for  their 
assistance  in  the  field.  Special  thanks  goes  to  L.  Richard  Franz,  Jr. 
for  the  use  of  his  unpublished  data  on  Gyrinophilus  porphyritious . 
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A  LARGE  BROOD  FOR  A  MARYLAND  Storeria  dekayi  dekayi 

On  23  July  1976,  I  was  presented  a  freshly  caught  Storeria  d .  dekayi 
measuring  11.75  in.  The  specimen  had  been  collected  on  a  paved  road  near 
Laurel,  Prince  Georges  County,  Maryland.  Initial  examination  indicated 
the  snake  was  a  gravid  female.  On  25  July  1976,  the  specimen  gave  birth 
to  nineteen  young,  all  of  species-typical  coloration,  all  visibly  vigorous 
and  healthy.  The  adult  female  was  weighed  immediately  after  capture,  and 
found  toweigh  fifteen  grams.  After  parturition,  sheweighed  eight  grams. 
Random  weights  and  measurements  of  one  half  dozen  of  the  newborn  young 
ind icated  an  average  length  of  86.5  mm,  and  an  average  weight  of  0.25  gms. 
All  specimens  were  released  in  the  general  area  where  the  female  was 
captured . 

Wright  and  Wright  (1957)  reported  35  litters  ranging  from  3  to  27 
young  with  an  average  litter  size  of  1*4.  McCauley  (1945)  mentions  the 
number  of  young  from  Maryland  specimens  as  5,  8,  14  and  16.  He  also  men¬ 
tions  one  specimen  d i sected  as  hav ing  4  or  5  apparently  resorbed  embryos 
and  21  normal  ova. 


ACKNOWLEDGEMENTS 
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A  NOTE  ON  THE  FEEDING  BEHAVIOR  OF  A  Clemmys  -insculpta 

In  early  June  1976,  a  female  Clemmys  insculpta  was  collected  from 
south  central  Pennsylvania.  The  turtle  was  maintained  in  a  cardboard  box 
that  measured  approximately  17  by  28  i nches  and  conta i ned  a  water  d i sh  that 
was  large  enough  for  the  turtle  to  soak.  Lettuce,  cucumbers,  tomatoes, 
peaches,  cherries,  canned  dogfood,  blueberries,  strawberries  and  black¬ 
berries  were  consumed  by  the  wood  turt 1 e  but  spec i a  1  preference  was  shown 
for  the  berries.  A  constant  supply  of  blackberries  was  maintained  in  the 
cage,  and  the  other  food  items  were  given  periodically  to  supplement  the 
turtle's  diet. 

On  15  July  1976,  a  female  Terrapene  c .  Carolina  was  placed  in  the 
box  with  the  Clemmys.  On  the  morning  of  19  July  the  box  turtle  deposited 
one  egg  on  the  floor  of  the  box.  When  discovered,  approximately  an  hour 
after  the  egg  was  layed,  the  wood  turtle  was  in  the  process  of  eating  the 
egg.  Pafts  of  the  shell  and  egg  contents  had  been  consumed;  most  of  the 
yol k  and  al bumen  had  spilled  onto  the  floor  of  the  box  and  was  partially 
absorbed  into  the  cardboard.  My  presence  apparently  disturbed  the  wood 
turtle  as  she  stopped  feed i ng  and  moved  away  from  the  egg.  Approximately 
ten  minutes  later  she  had  returned  to  the  egg  and  cont i nued  to  feed.  Later 
investigation  revealed  that  about  one  third  of  the  shell  had  been  con¬ 
sumed.  It  was  impossible  to  determine  the  amount  of  the  egg  contents  eaten. 

It  is  unlikely  that  a  lack  of  food  caused  the  wood  turtle  to  feed 
upon  a  Terrapene  c.  Carolina  egg  for  there  was  a  large  supply  of  black¬ 
berries  placed  in  the  cage  prior  to  the  egg  eating  and  several  berries 
remained  afterwards.  Examination  of  the  female  Clemmys  insculpta  indi¬ 
cated  that  she  was  gravid  and  perhaps  the  need  for  additional  calcium 
i n i t i ated  the  consumpt ion  of  the  egg.  It  must  be  taken  into  consideration 
that  this  incident  took  place  incaptivity  ina  relatively  small  container 
and  it  is  unknown  whether  turtle  eggs  are  a  natural  part  of  the  diet  of 
C.  insculpta. 

—  Richard  Czarnowsky,  Box  35  Po comoke .  Salisbury  State  Colleqe.  Salisbury. 
Maryland  21801. 
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WAU  ECOLOGY  INSTITUTE 
HANDBOOK  No.  1 


COMMON  NEW  GUINEA  FROGS 


By  J.l.  Menzies 


This  is  a  semi-popular  introduction  to  the  frogs  of  the  island  of  New  Guinea. 
Over  50  species  are  discussed  in  some  detail  and  illustrated  in  colour.  The 
species  treated  are  selected  on  the  basis  of  being  widespread  or  representing  a 
particular  group  of  related  species.  Under  each  species  there  is  a  discussion  of 
body  structure,  colour,  habitat,  call,  eggs,  life-cycle,  distribution  and  abund¬ 
ance,  with  any  other  special  points  of  interest.  In  addition  to  this  main 
treatment,  there  is  a  general  discussion  of  frog  biology,  special  notes  on  the 
colours  and  their  characteristics,  a  treatment  of  the  fauna  as  to  its  composition 
and  origin,  a  list  of  references,  a  guide  to  the  identification  of  species,  notes  on 
preserving  frogs,  a  glossary  and  a  list  of  frogs  recorded  from  New  Guinea.  The 
book  is  indexed  and  there  is  a  map  plus  some  diagrams  to  assist  in  identification, 
besides  12  colour  plates  with  up  to  five  or  six  species  per  plate. 


Foreword  by  Sir  Maori  Kiki 
Publication  in  July  1976 
Approximately  75  pages  of  text 
plus  12  colour  plates 
Price:  In  Papua  New  Guinea  K2.00; 
Australia  $2.20;  USA  $3.20. 

Postage  extra: 

Surface  rate  $0. 25/copy 

Available  from  Wau  Ecology  Institute 
Box  77,  Wau,  Papua  New  Guinea 
or,  Bishop  Museum  Press, 

Box  6037,  Honolulu,  Hawaii  96818 


Other  publications  of  WAU  ECOLOGY  INSTITUTE 

First  Biennial  Report.  1974.  14  p.  Prices:  PNG  K0.50;  Au$0.55;  US$0.75. 

Leaflet  No.  1.  Yumi  olgeta  laikim  diwai  (We  all  need  trees).  1975.  8  p. 
Prices:  PNG  K0.10;  Au$0.15;  US$0.20.  Postage  extra. 

Brochure  (available  in  English  and  Japanese):  Free. 
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News 


Release 


EXECUTIVE  OFFICE  OF  THE  PRESIDENT 

COUNCIL  ON  ENVIRONMENTAL  QUALITY  •  722  JACKSON  PLACE  NW  •  WASHINGTON  DC  20006 


June  11,  1976 


FOR  IMMEDIATE  RELEASE 


Contact:  Howard  Brokaw 
202/382-4258 


or 


Morgan  Plant 
202/466-8326 


NATIONAL  SYMPOSIUM  WILL  EXAMINE 
CURRENT  AND  FUTURE  STATUS  OF  AMERICAN  WILDLIFE 

The  Council  on  Environmental  Quality  will  hold  a  symposium 
on  "Wildlife  in  America"  at  the  Mayflower  Hotel  in  Washington, 

D.C.  on  September  29-30  and  October  1,  1976,  CEQ  Chairman  Russell 
W.  Peterson  announced  today. 

Thirty-two  leaders  in  the  wildlife  field  from  universities, 
conservation  organizations  and  government  agencies  will  present 
papers  on  a  wide  range  of  topics  relating  to  the  status  of 
American  wildlife  and  our  efforts  to  conserve  it.  Emphasis  will  be 
placed  on  ways  to  reach  rational  and  practical  decisions  in  the 
management  of  wildlife  and  its  habitat. 

The  symposium  is  taking  a  broad  view  of  what  constitutes 
wildlife.  As  well  as  birds  and  mammals,  the  symposium  will  cover 
fish  and  reptiles,  insects  and  other  invertebrates  ,  i.e.,  all  wild 
animal  life  in  the  United  States.  Subsequent  to  the  symposium 
the  papers  will  be  published  in  book  form. 

Further  information  and  registration  forms  can  be  obtained  by 
writing  to: 


Wildlife  in  America 
1825  K  Street,  N.W. 
Suite  210 

Washington,  D.C.  20006 
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RALPH  CURTIS  BOOKS  ANNOUNCES 

THE  REPRINT  EDITION  OF 

FAUNA  OF  BRITISH  INDIA  -  REPTILIA  and  AMPHIBIA 
Vol,  1  Loricata,  Testudines  &  Vol,  2  Sauria 

THE  TWO  VOLUMES  COVER  THE  LIZARDS,  TURTLES,  TORTOISES  AND  CROCODILES 
OF  THE  AREA  OF  SOUTHERN  ASIA  NOW  COMPRISING:  INDIA,  WEST  PAKISTAN, 
BURMA,  THAILAND,  CAMBODIA,  LAOS,  NORTH  $  SOUTH  VIET-NAM,  BANGLADESH, 
ASSAM,  NEPAL,  HONG  KONG,  TAIWAN,  CEYLON,  AND  EXTREME  SOUTH-EAST  CHINA, 


A  TWO  VOLUME,  QUALITY  REPRINT,  OF  A  CLASSIC  WORK,  LONG  OUT-OF-PRINT 
AND  SCARCE.  BOUND  IN  MAROON  CLOTH,  GOLD  STAMPED.  EACH  VOLUME  CONTAINS 
KEYS,  DESCRIPTIONS,  RANGES  AND  HABITS  ON  EACH  SPECIES.  A  GLOSSARY  OF 
TECHNICAL  TERMS,  B I BLI OGRAPH I ES, SEPARATE  ALPHABETICAL  AND  SYSTEMATIC 
INDEXES,  AND  MAPS  OF  THE  AREA  ARE  INCLUDED  IN  EACH  VOLUME.  EXCELLENT, 
DETAILED  LINE  ILLUSTRATIONS  AND  THREE  PAGES  OF  PLATES  ARE  FAITHFULLY 
REPRODUCED. 


VOL.  1  FAUNA  OF  BRITISH  INDIA  -  REPTILIA  and  AMPHIBIA  -  Loricata 
Testudines,  By  Malcolm  A.  Smith  (1931)  (Reprinted  1973) 

P.p.  i-xxvii ,  1-185,  2  plates .  map ,  42  text  fiqs. 

I.S.B.N.  0-88359-005-0 

Covers  the  crocodiles,  turtles  and  tortoises  of  Southern  Asia  from 
what  is  now  West  Pakistan  to  Viet-nam,  on  to  Hong  Kong  and  including 
Ceylon  and  Taiwan.  Total  of  217  pages  with  55  illus.  Contains  2 
pages  of  plates  of  turtle  heads,  line  drawings,  keys  for  identi¬ 
fication,  accounts  of  habits,  glossary  of  technical  terms,  index 
and  description  of  the  geographical  areas.  This  volume  also  contains 


an  eleven  page  history  of  the  h e rp e t o  1  o g i c a  1  research  in  the  Indian- 
Indo-China  areas,  with  biographical  sketches  of  33  of  the  earlier 
researchers.  Vol.  1  (purchased  separately) . $15. 00s 

VOL.  2  FAUNA  OF  BRITISH  INDIA  -  REPTILIA  and  AMPHIBIA  -  Sauria 
By  Malcolm  S.  Smith  (1935)  (Reprinted  1973) 


P.p.  i-ix3  l-4403  2  maps 3  1  plate3  94  text  figures. 

Covers  the  lizards  of  the  Southern  Asia  area  as  Vol.  1.  Total  of  455 
pages  with  107  illustrations,  including  1  page  of  plates.  Contains 
keys  for  identification,  accounts  of  habits,  descriptions,  ranges, 
glossary,  index,  map  of  the  area,  and  bibliography. 


Vol.  2  (purchased  separately  ) . $  22. 50s 

Price  for  the  set  -  Vols,  1  &  2... . . . $35,00 
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B. 


Sample  Material  From  Volume  2 


Genus  TERATOSCINCUS. 


A. 

Fig.  12. — Teratoscincus  scincus. 

A.  Dorsal  view.  B.  Lower  surface  of  toe. 


Teratoscincus  Strauch,  Bull.  Acad.  Sc.  St.  P6tersb.  vi,  1803,  p.  480, 
and  Zool.  Rec.  1864,  Rept.  p.  Ill,  and  M61.  Biol.  St.  Petersb. 
vi,  1867  p.  553  (type  keyserlingii)  ;  Boulenger,  Cat.  Liz.  Brit. 
Mus.  i,  1885,  p.  12  ;  Gadow,  Amphib.  &  Rept.  1901,  p.  507  ; 
Bedriaga,  Ann.  Mus.  Zool.  St.  Petersb.  x,  1905,  p.  159. 

Digits  straight,  not  angularly  bent  at  any  of  the  articu¬ 
lations,  not  dilated,  clawed,  with  a  lateral  fringe  of  long, 
pointed  scales  and  minute  granular  scales  below.  Body 
covered  with  uniform  cycloid,  imbricate  scales  ;  tail  with 
large  transverse  plates  above.  Pupil  vertical.  Males  without 
preanal  or  femoral  pores. 

Range.  From  Persia  and  Transcaspia  to  Central  Asia 
(S.  Mongolia  and  W.  China)  and  N.W.  India  (Baluchistan). 

A  deserticolous  genus.  According  to  Gadow,  “  the  large 
nail-like  plates  upon  the  upper  surface  of  the  tail  when  rubbed 
upon  each  other  produce  a  shrill,  cricket-like  noise,  perhaps 
in  order  to  attract  grasshoppers.”  Bedriaga  (1905)  recognizes 
six  species.  Two  are  included  in  the  present  work. 

Key  to  the  Species. 

Cycloid  scales  on  the  back  strongly  imbricate, 
extending  on  to  the  hinder  part  of  the  head  ; 

28-34  scales  round  the  middle  of  the  body.  .  scincus,  p.  30. 
Cycloid  scales  on  the  back  feebly  imbricate,  not 
extending  beyond  the  shoulders ;  about 
100  scales  round  the  middle  of  the  body.  . . .  microlepis,  p.  32. 


Key  to  the  Genera. 

I.  Eyelids  immovable. 

A.  Digits  not  or  but  slightly  dilated,  all 
clawed. 

a.  Digits  straight,  not  angularly  bent 
at  any  of  the  articulations  (fig.  1 1 ,  A). 
1.  Digits  with  a  lateral  fringe  of 
pointed  scales. 

Digits  with  small  granules  below  ;  dorsal  scales 
large,  uniform,  imbricate . 


1.  Teratoscincus  scincus. 

Stcnodactylus  scincus  Sehlegel,  Handl.  Dierk.  ii,  1858,  p.  16  (type  loc. 
Hi  River,  Turkestan  ;  Leiden). — Teratoscincus  scincus,  Boulenger, 
Cat.  Liz.  Brit.  Mus.  i,  1885,  p.  12,  pi.  2,  fig.  3,  and  Trans.  Linn. 
Soc.,  Zool.  (2)  v,  1889,  p.  94,  pi.  8,  col.  fig.  1,  and  Proc.  Zool.  Soc. 
London,  1891,  p.  629;  Boettger,  Zbol.  Jahrb.  Jena,  iii,  1888, 
p.  878  ;  ?  Alcock  &  Finn,  J.  Asiat.  Soc.  Beng.  lxv,  1896,  p.  553. 

Head  large,  high,  broad  behind  ;  snout  obtusely  pointed, 
Tekatoscincus,  p.  30.  6  ° 

ORDERS  RECEIVED  BEFORE  MARCH  h  1974,  WILL  BE 
SUPPLIED  AT  INTRODUCTORY  PRICE  OF  $30.00  PER  SET. 


PLEASE  SEND  ME  _  SET(s)  OF  FAUNA  OF  BRITISH  INDIA  -  REPTILIA  and 

AMPHIBIA  -  VOL.  1  §  2  AT  THE  INTRODUCTORY  PRICE  OF  $30.00  PER  SET. 

ORDER  TODAY ! 

YOUR  PURCHASE 

ORDER  NUMBER:  _ 

DATE _ 

SEND  TO:  □  Payment  Enclosed  BILL  TO:  □  Account  Established 

□  Personal  □  Institution  or  Company 


RALPH 
CURTIS 


BOOKSELLERS 
IMPORTERS 
PUBL ISHERS 


BOOKS 


2633  Adams  Street 
Hollywood.  Fla.  33020 
Tel.  (3051  925  4639 


TOOLOGICAL  BOOKS 


Name 

Name 

Address 

Address 

City 

City 

State 

Zip  State 

Zip 

TERMS:  Payment  with  order  except  to  recognized  zoos  and  public  institutions.  Sorry  NO  C.O.D.'s.  Florida  residents  add  4%  for 
State  Sales  Tax.  Prices  postpaid  for  orders  over  $10  if  payment  is  included  with  the  order.  A  charge  of  50  cents  for  orders  under 
$10.  Postage  extra  for  billing  of  accounts. 
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R.R.  Bowker  Company  /  1180  Avenue  of  the  Americas,  New  York,  New  York,  10036  /  (212)  764-5100 


FOR  IMMEDIATE  RELEASE 

For  further  information,  contact: 

Shirley  Softer  -  (212)  764  5122. 

COMING  IN  OCTOBER 
*  *  *  * 

NORTH  AMERICAN  SCIENTIFIC  COMMUNITY  PROFILED  IN  BIOGRAPHICAL  DIRECTORY 

COMING  FROM  BOWKER 

The  wide  range  of  American  scientific  accomplishment  is  reflected  in  the 
forthcoming  monumental  biographical  directory,  AMERICAN  MEN  AND  WOMEN  OF  SCIENCE, 

13th  Edition.  Bound  in  seven  volumes,  including  a  geographic  and  disciplinary 
indexes  volume,  the  13th  edition  of  AMWS  promises  to  be  the  most  comprehensive  and 
current  listing  of  active  scientists  in  North  America  ever  published. 

Since  its  inception  in  1906,  AMWS  has  been  the  authoritative  source  for 
biographical  information  on  scientists  in  the  various  branches.  Previous  editions 
had  been  published  volume  by  volume  over  several  years.  For  the  first  time,  with 
the  forthcoming  13th  edition,  all  volumes  in  the  set  will  be  published  simultaneously. 
Scientists  will  be  listed  alphabetically,  with  full  biographical  information  provided. 
Seventy-nine  broad  disciplines  will  be  represented,  including  agriculture,  anthropology, 
astronomy,  biology,  chemistry,  computer  science,  ecology,  geography,  geology,  mathe¬ 
matics,  medicine,  meteorology,  oceanography,  and  physics.  These  headings  are  further 
divided  into  hundreds  of  sub-specialties.  The  six  biographee  volumes  contain  infor¬ 
mation  on  nearly  110,000  U.S.  and  Canadian  scientists.  The  seventh  volume  indexes 
the  biographees  by  both  location  and  areas  of  professional  specialization. 

Criteria  for  inclusion  in  AMWS  is  based  on  the  following  standards: 

1.  Achievement,  by  reason  of  experience  and  training,  of  a  stature  in  scientific  work 
equivalant  to  that  associated  with  the  doctoral  degree,  coupled  with  presently 
continued  activity  in  such  work;  or 

2.  Research  activity  of  high  quality  in  science  as  evidenced  by  publication  in  repu¬ 
table  scientific  journals;  or  for  those  whose  work  cannot  be  published  because  of 
governmental  or  industrial  security,  research  activity  of  high  quality  in  science 
as  evidenced  by  the  judgment  of  the  individual's  peers;  or 

3.  Attainment  of  a  position  of  substantial  responsibility  requiring  scientific  training 
and  experience  to  the  extent  described  in  (1)  and  (2). 
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The  distinguished  advisory  board  for  the  13th  edition  of  AMWS ,  made  up  of  sixteen 
eminent  scientists,  is  chaired  by  Dr.  Dael  L.  Wolfle,  Graduate  School  of  Public  Affairs, 
University  of  Washington,  and  includes  Dr.  Randolph  W,  Bromery,  Chancellor,  University 
of  Massachusetts;  Dr.  Janet  W.  Brown,  Program  Head,  Office  of  Opportunities  in  Science 
American  Association  for  the  Advancement  of  Science;  Dr.  Robert  W,  Cairns,  Executive 
Director,  American  Chemical  Society;  Dr.S.D.  Cornell,  Assistant  to  the  President, 

National  Academy  of  Sciences;  Dr.  Ruth  M.  Davis,  Director,  Institute  for  Computer  Science 
and  Technology,  National  Bureau  of  Standards;  Dr.  Carl  D.  Douglass,  Deputy  Director, 
Division  of  Research  Grants,  National  Institutes  of  Health;  Dr.  Richard  G.  Folsom, 
President  Emeritus,  Rensselaer  Polytechnic  Institute;  Dr.  Robert  E.  Henze,  Director, 

Membership  Division,  American  Chemical  Society;  Dr.  Eugene  L.  Hess,  Executive  Director, 
Federation  of  American  Societies  for  Experimental  Biology;  Dr.  William  C.  Kelly, 

Executive  Director,  Commission  of  Human  Resources,  National  Research  Council;  Dr.  Kenneth 
B,  Raper^  Dept,  of  Bacteriology,  University  of  Wisconsin;  Dr.  A.  L.  Schawlow,  Dept,  of 
Physics,  Stanford  University;  Dr.  John  F,  Sherman.  Vice  President,  Association  of  Ameri¬ 
can  Medical  Colleges;  Dr.  Matthias  Stelly,  Executive  Vice  Presidnet,  American  Society  of 
Agronomy;  and  Dr.  John  R.  Whinnery,  Dept,  of  Electrical  Engineering  and  Computer  Sciences, 
University  of  California.  This  illustrious  group  is  presently  meeting  to  discuss  appro¬ 
priate  means  of  launching  the  13th  edition  of  AMWS. 

AMERICAN  MEN  AND  WOMEN  OF  SCIENCE  is  compiled  and  edited  by  the  Jaques  Cattell 
Press,  A  pre- publication  price  has  been  set  at  $250.00  for  the  entire  seven  volumes. 

The  tentative  price  after  publication  date  is  $300.00. 

6/20/76 

AMERICAN  MEN  AND  WOMEN  OF  SCIENCE,  13th  Edition. 

October  1976.  Edited  by  Jaques  Cattell  Press. 

7  volumes,  including  Geographic  &  Disciplinary  Indexes  volume. 

ISBN  0-83  52-0865.  LC  6-7326.  ISSN  0065-9347. 

85  x  11. 

Pre-pub  price  until  Sept.  30,  1976:  $250.00  per  7-volume  set. 

After  Sept.  30,  1976:  $300.00  (tentative)  per  7-volume  set. 


Bulletin  Maryland  Herpetological  Society 


Page  109 


Volume  12  Number  3 


September  1976 


Quadrangle  The  Newlhrk  Times  Book  Co. 

10  East  53rd  Street,  New  York.  N.Y.  10022  212  593-7800 


THE  LIFE  AND  TIMES  OF  NEW  ENGLAND  VERTEBRATES 

A  thriving  little  world  in  itself,  the  New  England  coastal  area  teems 
with  a  variety  of  relatively  unknown  vertebrate  animals,  interacting  with 
time  and  the  environment  to  produce  ever-changing  life  forms. 

James  D.  Lazell,  Jr. — scientist  and  explorer  with  a  reverence  for  life— 
has  ventured  repeatedly  into  the  byways  of  this  unique  area,  and  with  a 
mind  to  revealing,  conserving  and  preserving  nature’s  balance  and  profusion 
has  written  This  Broken  Archipelago;  Cape  Cod  and  the  Islands,  Amphibians 
and  Reptiles.  To  be  published  on  September  17,  1976  (A  Demeter  Press  Book; 
$12.50),  by  Quadrangle/The  New  fork  Times  Book  Company,  Inc.,  the  new  book 
is  abundantly  illustrated  with  photographs  by  Martin  C.  Michener,  a  biologist 
with  a  camera  focused  on  natural  history. 

Carved  out  by  the  geological  ages,  the  land  mass  where  Dr.  Lazell  has 
pursued  this  study  of  salamanders,  frogs,  turtles,  and  snakes,  is  made  up 
of  Cape  Cod  and  Monomoy,  Elizabeth  Islands,  Martha’s  Vineyard,  Chappaquiddick, 
and  No  Mans  Land,  and  Nantucket,  Tuckernuck,  and  Muskeget.  The  sea  lives 
around  and  among  them,  lending  its  special  influence  to  all  creatures  with 
backbones.  The  history  of  this  landscape  and  an  account  of  its  present 
formation  constitute  an  integral  part  of  the  book.  Dr.  Lazell  distinguishes 
hundreds  of  amphibians  and  reptiles,  giving  colorful  descriptions  of  their 
characteristics,  details  of  their  feeding  and  breeding,  and  their  encounters — 
for  better  or  worse— with  the  human  species. 

Among  the  facts  and  along  with  some  lively  scientific  conjectures, 

Dr.  Lazell  includes  ironic  and  amusing  anecdotes  that  tell  of  the  musk  turtle 
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that  nearly  drowned,  the  rescue  of  a  shriveled  spadefoot,  the  young  girl  who 
bagged  a  huge  water  snake,  and  many  other  true  experiences  that  shaped 
Dr.  Lazell’s  own  thinking  and  strengthened  his  store  of  knowledge. 

In  This  Broken  Archipelago,  Dr.  Lazell  reserves  his  special  wrath  for 
the  hunter  who  kills  unnecessarily,  and  for  those  who  release  vertebrate 
pets  to  certain  doom  far  away  from  their  native  habitats.  He  severely 
admonishes  those  who  disrupt  the  ecological  balance.  If  he  has  his  way, 
the  green  frog  will  thrive,  the  red-bellied  turtle  will  survive,  and 
the  Hognose  Snake  will  huff  and  puff  but  never  strike. 

A  wildlife  biologist  for  the  Massachusetts  Audubon  Society, 

James  D.  Lazell,  Jr.  has  traveled  widely  in  the  course  of  his  research. 

After  graduating  from  the  University  of  the  South,  he  received  his  M.  A. 
in  Biology  from  Harvard  University,  and  an  M.  S.  in  Zoology  from  the 
University  of  Rhode  Island.  The  Ph.  D.  is  from  the  University  of  Rhode 
Island.  He  has  published  over  thirty  papers  in  leading  scientific  journals. 

Martin  C.  Michener,  whose  Ph.  D.  is  from  Harvard  University,  is  a 
Cornell  graduate.  He  now  teaches  science  at  the  Palfrey  Street  School 
in  Watertown,  Massachusetts. 

In  the  hands  of  scientists  like  these,  nature  still  has  a  fighting 
chance  • 


August  1976 


Bulletin  Maryland  Herpetological  Society 


Page  111 


Volume  12  Number  3 


September  1976 


CLASSIFIED  ADS 


Herp  Osteo- Specimens 

11324  Ventura  Blvd. 

No,  Hollywood,  Ca.  91604 

Herpetolog ical  skulls  &  skeletons 
Mounted  and  prepared  for 
educational  and  display  purposes. 

Write  for  illustrated  pricelist 


FOR  SALE 

If  you  are  ser iously  interested  in 
Herpetology  here  is  a  good  chance 
to  start  a  library.  I  have  the 
following  journals  for  sale: 

Journal  of  Herpetology,  Vol .  1-6 

(12  numbers) 
Herpetolog i ca ,  Vol.  17,  20-24,  27, 

18  (32  numbers) 

All  issues  are  in  good  to  excellent 
condition  and  I  am  asking  $75»00 
for  the  lot.  If  interested  call 
Arnold  Norden  at  296-831 9  or  leave 
a  message  at  321-3042  (Dept,  of 
Biology,  Towson  State  University. 
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Individual  numbers  in  stock  are  $2.00  each,  un¬ 
less  otherwise  noted. 
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Information  for  Authors 

All  correspondence  should  be  addressed  to 
the  Executive  Editor.  Manuscripts  being  sub¬ 
mitted  for  publication  should  be  typewritten 
(double  spaced)  on  good  quality  8^x11  inch 
paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon. 
Indicate  where  illustrations  or  photographs  are 
to  appear  in  text.  Cite  all  literature  used  at 
end  in  alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double 
spaced,  elite  type)  and  must  i ncl ude  an  abstract . 
The  authors  name  should  be  centered  under  the 
title,  and  the  address  is  to  fol  low  the  L  i  terature 
Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at 
end  of  paper  (see  recent  issue).  For  add i t i ona 1 
information  see  Style  Manual  for  Biological 
Journals  (1964) ,  Amer i can  I  ns  t i tute  of  Biological 
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IN  MEMORIAM 


ISABELLE  DEPEYSTER  HUNT  CONANT 

1901  -  1976 


Mrs,  Isabelle  Hunt  Conant  died  on  3  November  1976  in  the 
Presbyterian  Hospital  ,  Albuquerque  ,  New  Mexico,  Mrs ,  Conant 
served  as  the  official  photographer  at  the  Philadelphia 
Zoo  from  1943  to  1953,  She  was  an  internationally  known 
zoological  photographer  and ccrtist,  perhaps  best  known  for 
her  more  than  1,000  illustrations  in  the  second  edition 
of  her  husband's  "Field  Guide  to  the  Reptiles  and  Amphibians 
of  Eastern  and  Central  North  America,"  Mrs,  Conant  will 
surely  be  missed  by  all  of  us. 
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COMPUTERS:  A  TAXONOMIC  AID  IN  HERPETOLOGY 


Thomas  Vance 
ABSTRACT 

The  use  of  computers  is  discussed  with  reference  to  taxonomy . 

A  step  by  step  program  is  included  in  order  to  explain  the 
construction  of  a  matrix  of  identification  characteristics. 

The  example  is  concerned  with  the  Anolis  lizards  of  the  United 
States . 

Computer  time  has  become  readily  available  to  a  variety  of  users  on 
most  col  lege  and  univers i ty  campuses  within  recent  years,  but  many  herp¬ 
etologists  may  be  unaware  of  the  potential  use  of  computers  and  identifi¬ 
cation  matrices  in  taxonomic  work.  Peters  and  Orejas-M i randa  (1970)  and 
Peters  and  Donoso-Barros  (1970)  f  i rst  proposed  the  use  of  these  methods  in 
herpetology,  however  the  concept  of  a  taxonomic  matrix  was  first  applied 
by  Sneath  (1957)  to  the  classification  of  bacteria  while  the  matrix  was 
i ntroduced  by  Michel  Andanson  in  1757.  The  fact  that  computers  can  elimin¬ 
ate  total  dependence  on  d ichotomous  keys  is  true  not  only  in  herpetology, 
but  in  all  areas  of  biology. 

The  construction  and  use  of  an  identification  matrixwi  11  bedescri  bed  , 
using  Uni  ted  States  representatives  of  the  genus  Anolis  (Sauria:  Iguanidae) 
as  an  example.  Many  of  the  taxonomic  characters  used  can  be  found  in  the 
literature  listed  in  the  bibliography.  The  anoles  occurr i ng  wi  th  i  n  the 
Un i ted  States  are;  A .  porcatus>  A .  carolinensis  oarolinensis >  A .  cybotes 
eybotes 3  A .  distiohus  distichus ,  A.  d.  dominioensis 3  A .  d.  floridanus  3 
A,  equestris  equestris^  A.  sagrei  sagrei  and  A*  s .  ordinatus  ( Conan t, 
1975;  Cochran  and  Goin,  1970). 

The  successful  use  of  matr ices  and  computers  for  identification  pur¬ 
poses  depends  upon  recogni  tion  of  the  1  imitations  of  these  methods.  Accurate 
identification  may  become  impaired  when  a  matrix  becomes  too  large  or 
when  overlapping  "Key"  characteristics  are  employed.  These  problems  may 
be  al leviated  by  constructing  several  smal  1  matrices  for  relatively  smal 1 , 
easily  recognized  groups  of  animals.  Such  small  groups  may  be  obtained 
by:  (1)  selecting  taxa  for  treatment  (species  groups  if  necessary)  with 
a  workable  number  of  forms,  or  (2)  basing  each  matrix  upon  a  defined 
geographical  area,  with  which  contains  a  workable  number  of  forms.  The 
genus  Anolis ,  with  nearly  250  species  and  1 30  subspecies  is  too  large  and 
cumbersome  for  the  construction  of  a  single  matrix.  However,  a  matrix 
could  be  constructed  for  each  species  group  or  for  the  Anolis  fauna  of 
each  country. 

A  simple  matrix  of  the  numerical  form  is  presented  in  Fig.  1,  with 
a  specific  characteristic  assigned  to  each  number.  The  use  of  numbers 
are  employed  to  represent  certain  characters  of  the  animal.  There  seems 


Bulletin  Maryland  Herpetological  Society 


Page  113 


Volume  12  Number  4 


December  1976 


to  be  a  chance,  however,  that  a  taxon  may  be  keyed  out  to  more  than  one 
animal  in  larger  groups.  In  such  instances,  the  characters  of  the  matrix 
may  be  expanded  and  redundancy  avoided. 

For  a  program  of  this  form,  it  may  become  necessary  to  program  the 
material  into  the  computer.  Matrix  characteristics  are  utilized.  The 
punch  cards  are  set  according  to  the  fortran  program  and  the  user  must 
be  orientated  with  the  punch  card  system  and  the  computer  for  the  first, 
second,  third  and  last  card  installations  will  vary  with  other  institu¬ 
tions.  The  format  of  the  positioning  of  the  cards  are  as  follows  with 
each  line  representing  one  card: 

//  job  rstbio  30502  anolis 
/ j  opt  ion  link 
//  exec  ffortran 

write  (3 ,  101) 

101  format  (‘l1,  1 3 1  the  anoline  lizards  of  the  united  states 

102  read  (1 ,  103,  end  =  123)  Icode 

103  format  (l8) 


if 

(i 

code , 

eq.  52112121) 

go 

to 

105 

if 

(i 

code , 

eq.  kl 1 22k21 ) 

go 

to 

107 

if 

(i 

code , 

eq.  kl 1 22221 ) 

go 

to 

109 

if 

(i 

code , 

eq.  61211211) 

go 

to 

111 

if 

(i 

code , 

eq.  k2 111311) 

go 

to 

113 

if 

(i 

code , 

eq.  61211311) 

go 

to 

115 

if 

(i 

code , 

eq.  32222121) 

go 

to 

117 

if 

(i 

code , 

eq.  52112122) 

go 

to 

119 

if 

(i 

code , 

eq.  kl 1 1 1 221 ) 

go 

to 

121 

wr  i  te 

(3, 

10k) 

10k  format  ( t25 ,  'warning:  no  such  lizard  exists1) 
go  to  1 02 

105  write  (3,  106) 

106  format  (t25,  'anolis  carol i nens i s  carol ? nens i s 1 ) 

go  to  102 

107  write  (3,  108) 

108  format  ( 1 25 ,  'anolis  sagrei  sagrei1) 

go  to  102 

1 09  wr i te  (3 ,  110) 

110  format  ( t25 ,  'anolis  sagrei  ordinatus') 

go  to  102 

111  write  (3,  112) 

112  format  (t25,  'anolis  distichus  distichus') 

go  to  102 

1 1 3  wr i te  (3 ,  11k) 

11k  format  ( 1 25 ,  'anolis  distichus  dom i n i cens i s ' ) 
go  to  102 

115  write  (3,  116) 

116  format  (t25,  'anolis  distichus  f lor idanus 1 ) 

go  to  102 

117  write  (3,  118) 

118  format  ( 1 2 5 *  'anolis  equestris  equestris') 

go  to  102 

119  write  (3,  120) 
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120  format  (t25,  'anolis  porcatus') 

go  to  102 

121  write  (3,  122) 

122  format  ( 1 2 5 ,  'anolis  cybotes  cybotes 1 ) 

go  to  102 

123  stop 

/* 

At  this  point,  the  following  group  of  cards  are  added  to  the  program 
entries.  These  include  the  characteristics  of  the  unknown  animal  or  an¬ 
imals  with  the  descr  ipt  ions  appear  i  ng  on  the  th  i  rd  ,  four  th  and  f  i  fth  cards, 
however  the  first  two  and  the  last  two  cards  are  installation  dependent 
ones : 


//  exec  Inkedt 
//  exec 
32222121 
32222122 
52112121 
/* 

/& 

When  these  cards  have  been  processed  by  the  computer,  the  following 
answers  will  be  found  at  the  bottom  of  the  print  out  sheet: 

the  anoline  lizards  of  the  united  states 
anolis  equestr i s  equestris 
warning:  no  such  lizard  exists 
anolis  carol i nens i s  carol i nens i s 

As  the  reader  will  find  out ,  the  computer  has  printed  three  answers, 
but  only  two  of  the  three  are  satisfactory.  This  demonstrates  what  will 
happen  if  a  number  in  the  card  does  not  agree  with  the  matrix.  In  this 
case  the  last  digit  "2"  of  the  second  card  is  not  properly  punched.  If 
another  number  is  substituted  "1",  the  animal  would  key  out  to  Anolis 
equestris  equestris  in  which  case  the  following  answer  will  appear: 

t'he  anoline  lizards  of  the  united  states 
anolis  equestris  equestris 
anolis  equestris  equestris 
anolis  carolinensis  carolinensis 

The  second  figure  shows  an  example  of  a  plus  or  minus  matrix.  In 
this  concept,  the  plus  stands  for  a  true  statement  and  the  minus  sign 
represents  a  negative  value.  This  method  is  used  for  taxons  which  are 
readily  discernable.  The  programming  of  this  form  of  matrix  is  similar 
to  the  one  previously  discussed  except  that  the  numbers  of  the  "I  codes" 
are  listed  as  or 

In  both  examples,  the  animal  is  listed  at  the  left  side  while  the 
factors  are  located  at  the  top  of  the  matrix.  The  code  is  placed  at  the 
bottom  of  the  figure. 

The  systematic  advantages  for  the  use  of  the  computers  are  many. 
Once  programmed,  the  computer  can  search  in  only  minutes  or  seconds  what 
would  take  a  person  hours  or  even  longer  to  conclude.  If  new  forms  are 
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named  or  discovered,  then  the  matrix  can  be  expanded  instead  of  having 
to  be  completely  reworked,  which  cannot  be  done  with  a  regular  key. 

Figure  1.  The  numerical  matrix. 
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Figure  2.  The  plus  and  minus  matrix. 
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Lichanura  trivirgata  Cope  Recorded  from  Cerralvo 
Island,,  Gulf  of  California,  Mexico 

Among  the  herpetol og i ca 1  specimens  secured  from  Cerralvo  Island  in 
the  Gulf  of  California,  Mexico  during  autumn  197**,  is  an  example  of  what 
appears  to  resemble  the  peninsula  form  of  Lichanura  trivirgata  Cope  which 
constitutes  a  new  insular  record  for  that  species  (Fig.  l).  This  also 
represents  the  first  record  from  any  of  the  lower  Gulf  of  California 
islands.  Previously  there  were  four  islands  in  the  Gulf  of  California 
from  which  Lichanura  has  been  sampled.  These  include  in  geographical 
order  from  north  to  south :  Mejia  (Cliff  195*0,  Angel  de  la  Guarda  (Gorman 
1 965) ,  Ti buron  (Gorman  1965,  Soule  and  Sloan  1966),andSan  Marcos  (Gorman 
1965).  Now  we  report  a  fifth  island,  Cerralvo,  from  which  this  boa  is 
known  to  occur.  It  is  probable  that  Lichanura  occurs  on  all  the  larger 
Gu 1 f of Ca 1 i forn ia  islands.  In  dorsal  pattern  this  specimen  (R2002  NHSM) 
resembles  L.  trivirgata  which  occurs  on  the  adjacent  Cape  Region  to  mid¬ 
central  Baja  California  peninsula. 

DESCRIPTION 

The  specimen  is  an  adult  female  having  three  primary  s tr i pes  of  dark 
brown  on  a  cream  colored  background.  The  center  dark  brown  stripe  varies 
from  3  to  5  scales  in  width  at  midbody  and  lateral  dark  stripes  from  k 
to  6  scales.  The  cream  colored  interspaces  are  from  3  to  A  scales  in 
width.  The  boundaries  of  the  three  primary  dark  brown  stripes  adhere 
closely  to  single  scale  rows  and  the  splitting  of  scales  diagonally  re¬ 
sults  in  a  well  defined  serrated  border.  Below  the  dark  side  stripes 
the  cream  ground  color  of  the  lateral  surface  is  well  flecked  with  dark 


a 


Figure  la.  Lateral  view  of  head  area  of  Cerralvo  Island  L.  trivirgata 
(R2002  NHSM). 
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Figure  1b.  Lateral  v i ew  of  Cerra  1  vo  Island  L.  trivirgata  show i ng  distinct 
dark  flecking  on  cream  ground  color  (R2002  NHSM) . 


brown.  Considerable  fat  bodies  were  found  in  the  posterior  end  of  the 
body  cavity.  It  is  566  mm  in  total  length  and  83  mm  vent  to  end  of  tail. 
There  are  219  ventra 1 s ,  40  subcauda 1 s ,  and  39  scale  rows  at  midbody.  This 
compares  closely  with  the  San  Marcos  Island  specimen  which  was  reported 
by  Soule  and  Sloan  (1966)  as  having  217  ventrals,  4l  subcaudals,  and  39 
scale  rows  at  midbody. 

DISCUSSION 

Stejneger  (1891)  first  suggested  that  no  two  spec Imens  are  alike  and 
no  individual  specimen  showed  symmetry  of  the  head.  Klauber  (1931 )  found 
Lichanura  to  be  an  exceedingly  variable  genus  in  both  1 ep idos i s  and  co 1  or¬ 
ation  which  had  in  the  interim  period  produced  a  number  of  proposed  taxa 
based  on  characteristics  which  failed  to  prove  consistent. 

The  s  ing  le  dr  ied  spec  imen  wh  ich  i  s  known  from  Mej  ia  Island  (CAS  5080*0 
was  found  by  J.  R.  Slevin,  California  Academy  of  Science,  28  June  1921. 
Scale  counts  were  imposs ible  to  ascertain  due  to  the  desiccated  condition 
of  the  specimen  (Cliff  195*0. 

A  better  appraisal  of  the  systematic  status  of  the  Cerralvo  Island 
form  can  be  made  only  if  and  when  additional  material  becomes  available 
for  study.  With  more  specimens  avai lable  from  such  localities  previously 
relatively  inaccess i bl e  to  extended  s tudy  ,  tota 1  rev iew  of  the  genus  would 
be  appropriate. 
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Table  1.  Summary  of  ranges  of  selected  morphometric  and  meristic 
characters  of  Liehanura  trivirgata. 


LOCALITY 

NO. 

SCALE  ROWS 
(midbody) 

VENTRALS 

SUBCAUDALS 
(one  side) 

SUPRA- 

LABIALS 

SUPRA- 

LABIALS 

SOURCE 

Cape  Region 

7 

40-A3 

218-227 

42-46 

12-13 

13-15 

Klauber  (1931) 

II  II 

10 

36-^1 

219-223 

42-49 

12-14 

12-14 

Gorman  (1965) 

Cerra 1 vo  1 . 

1 

39 

219 

40 

13 

15 

This  paper 

San  Marcos  1  . 

1 

39 

217 

41 

14 

15 

Gorman  (1965) 

T i buron  1  . 

1 

37 

218 

43 

15 

15 

Gorman  (1965) 

II  II 

2 

37,39 

222,217 

45,41 

Soule  and 

Sloan  (1966) 

Angel  de  1  a 

Guarda  1  . 

1 

41 

211 

49 

Soule  and 

Sloan  (1966) 
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Aquatic  Behavior  in  the  Eastern  Garter  Snake, 

Thamnophis  s,  sirtalis 

On  12  September  1976  at  3:00  p.m.,  curious  behav ior  was  demons trated 
by  a  slender,  ca.  20"  (50.8  cm)  Thamnophis  s.  sirtalis  found  a  long  George's 
Run,  Prettyboy  Reservoir,  Baltimore  County,  Maryland.  The  air  temper¬ 
ature  at  the  time  of  these  observations  was  approximately  82°F  (27.8°C). 

When  first  seen,  the  snake  was  lying  next  to  the  stream  on  exposed 
bedrock,  head  and  body  pointed  away  from  the  water.  It  remained  motion¬ 
less  long  enough  for  the  writer  to  change  camera  lenses  and  take  one 
picture  (Fig.  1).  It  then  turned  about  and  took  off  into  the  stream, 
completely  submerging  itself,  and  began  swimming  rapidly  downstream  until 
it  was  caught  a  few  moments  later. 


Figure  1.  Thamnophis  s.  sirtalis  as  found  on  12  September 
1976  along  George's  Run,  Prettyboy  Reservoir, 
Baltimore  County,  Maryland. 

The  snake  then  commenced  to  a  surprising  display,  not  restricting 
itself  to  simple  striking,  but  rather  biting  and  then  hanging  on,  much 
in  the  manner  of  Lcmpropeltis  t.  triangulum .  it  is  uncommon  in  the 
writer's  experience  for  a  T .  s.  sirtalis  of  these  proportions  to  even 
strike,  much  less  possess  such  an  ill  temperament. 

Upon  being  released,  the  animal  once  again  sought  the  water,  this 
time  attempting  to  seek  refuge  under  any  of  the  several  rocks  on  the 
stream's  bottom.  Finding  none  that  would  accomodate  it,  the  snake  came 
to  the  surface  and  leisurely  crawled  away  through  the  vegetation  on  the 
opposite  bank  from  where  it  had  originally  been  encountered. 

Aside  from  the  L.t,  triangulum  similarity,  this  garter  snake  exh  i  b  i  ted 
mannerisms  more  character i s t i c  of  its  sympatric,  natricine  relatives, 

Thamnophis  s .  sauritus  and  Matrix  s.  sipedon. 
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Growth  of  the  Common  Snapping  Turtle,  Chelydra  s. 
serpentina  j  in  a  Polluted  Marsh 

The  occurrence  of  the  common  snapping  turtle,  Chelydra  s .  serpentina 3 
over  an  extensive  geographic  range  includes  habitats  subject  to  significant 
pollution.  This  feature  makes  the  species  a  potentially  useful  tool  in 
the  study  of  herptiles  exposed  to  man-induced  stresses.  Data  on  growth 
of  this  spec ies  are  not  abundant  and  are  often  fragmentary;  relevant  in¬ 
vestigations  include  those  of  Gibbons  (1968a)  and  Hammer  (1969). 

In  July  and  August  of  1978  we  hand  captured  eight  snapping  turtles 
in  a  marsh  of  the  Great  Meadows  Nat  i ona  1  W i  1  d  1  i  fe  Ref uge  i n  Concord  ,  Middle¬ 
sex  County,  Massachusetts.  This  marsh  receives  directly  the  treated 
effluent  from  the  sewage  treatment  plant  of  the  town  of  Concord  (up  to 
one  million  gallons  per  day).  This  effluent  is  the  primary  water  source 
forthemarsh  during  much  of  the  year;  phosphorous  levels  in  this  effluent 
have  been  found  to  range  from  4.0  -  5.5  mg/1.  Such  high  concentrations 
of  phosphorous  stimulate  massive  algae  blooms  when  sufficient  nitrogen 
is  present.  The  marsh  covers  approx imately  1  50  acres ;  water  depth  averages 
0.3  rn,  underlaid  by  1-2  m  of  loose  sediments.  Eutrophication  is  extreme, 
but  considerable  expanses  are  not  cvergrown  with  larger  vascular  plants, 
which  may  be  due  to  weed  control  operations,  minimal  light  penetration, 
and  the  activities  of  an  abundant  carp  (Cyprinus  ccrpio)  population. 

The  following  measurements  were  taken  from  each  of  the  captured  an¬ 
imals:  number  of  growth  rings,  length  of  growth  rings  on  each  vertebral 
plate,  total  length  of  each  vertebral  plate,  straight-line  lengthofcar- 
apace  minus  cervical  and  rear  marginals,  -total  straight-line  length  of 
carapace,  and  weight.  Weight  and  total  length  of  all  animals  are  pre¬ 
sented  in  Table  1.  Growth  rings  on  vertebral  plates  are  fairly  reliable 
indicators  of  age  in  common  snapping  turtles  (Gibbons,  1988a;  Hammer, 
1 989) ,  and  when  their  1 engths  are  summed  they  g i ve  an  est imate  of  carapace 
size  at  a  particular  age  (Table  2).  However,  this  method  does  not  take 
into  account  the  additional  carapace  length  contributed  by  the  leading 
cervical  plate  and  rear  marginals.  By  dividing  total  carapace  length  by 
total  1  eng th  of  vertebra  1 s ,  we  arr i ved  at  a  correction  factor  of  1.07  for 
our  eight  specimens.  The  values  in  Table  2  are  corrected  to  include  es¬ 
timated  cervical  and  marginal  lengths  as  part  of  total  carapace  length. 

Mean  carapace  length  increased  26.5  mm/yr  through  the  sixth  year. 
This  is  less  than  the  rate  of  32  mm/yr  ca 1 cu 1  a ted  by  G i bbons  ( 1 988a) .  Our 
sample  size  was  too  small  (eight  specimens  at  hatching,  two  by  the  sixth 
year)  to  draw  reliable  conclusions,  but  while  growth  rate  generally  de¬ 
creased  each  year,  there  was  no  evidence  of  a  rapid  slowing  of  growth 
such  as  may  appear  in  some  species  (Cagle,  1946;  Gibbons  1967,  1988b). 
In  fact,  our  two  oldest  individuals,  which  were  in  their  seventh  year  and 
had  averaged  26. 0  mm/yr  increase  for  the  f  i  rst  s  ix  years ,  grew  by  an  average 
of  48.2  mm  between  the  f i fth  and  sixth  years.  This  apparent  growth  surge 
may  be  the  result  of  a  dietary  shift  such  as  has  been  reported  for  other 
turtles  (Clark  and  Gibbons,  1969).  Snappers  have  been  observed  to  feed 
on  waterfowl.  We  can  only  speculate  that  younger  turtles  are  too  small 
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to  capture  ducks,  and  that  when  they  get  large  enough  they  can  use  this 
food  resource  to  grow  more  rapidly  immediately  after  the  dietary  tran¬ 
sition. 


Table  1.  Lengths  and  weights  of  8  Chelydra  serpentina  from  Concord, 
Massachusetts . 


N 

Carapace  Length 
mm 

Weight 

9 

C2 

117.6 

328.4 

Cl 

124.3 

398.8 

C3 

127.1 

AAA. 2 

CA 

132.6 

443.2 

C5 

133.5 

531.4 

C6 

167.0 

1026.6 

C7 

191.6 

1508.4 

C8 

220.4 

2362.1 

Table  2. 

Carapace  Length 
serpentina.  H  = 

(mm)  and  growth  rate 
hatchl i ng . 

(mm)  by  age  for  8  Chelydra 

Age  Class 

N 

Mean 

Range 

Mean  Annual 

1 ncrease 

%  Growth 
Per  Year 

H 

8 

30.7 

28.5-32.6 

1 

8 

53. A 

47.3-57.9 

22.1 

73.9 

2 

8 

78.5 

67.2-93.3 

25.1 

47.0 

3 

8 

103.7 

89.0-121 .3 

25.2 

32.1 

A 

6 

124.5 

109.2-143.1 

20.8 

20.0 

5 

A 

141.6 

122.7-172.5 

17.1 

13.7 

6 

2 

189.8 

174.0-205.5 

48.2 

34.0 
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A  Reproductive  Record  for  the  New  Mexican  Ridge-nosed 
Rattlesnake  (Crotalus  willavdi  obscurus ) 

INTRODUCTION 

Harris  and  Simmons  (1976)  described  the  Crotalus  willardi  of  the 
Animas  Mountains,  New  Mexico  and  the  Sierra  de  San  Luis  of  Chihuahua  as 
a  dist  i net  subspecies  Crotalus  w.  obscurus.  This  popul at  ion  was  previously 
considered  the  northernmost  colony  of  Crotalus  w%  silus  (Bogert  and  De- 
genhardt,  1961),  themost  wide  ranging  race  of  the  species.  Reproductive 
data  for  this  new  form  is  probably  non-existant  in  the  literature;  Klauber 
(1949)  noted  one  specimen  of  C.  w .  silus  which  conta ined  two  we  1 1  -developed 
embryos.  Since  Crotalus  willardi  was  not  d i scovered  in  the  Sierra  de  San 
Luis  until  collected  by  Joe  T.  Marshall  in  1952  (UA  27943),  and  in  the 
Animas  Mountains  in  1958  (Bogert  and  Degenhardt  1961),  it  is  obvious  that 
Klaubers  spec imen  was  not  C.  w.  obscurus.  Recent  1 y ,  Mart  in  (1 975)  provided 
descriptions  of  live  broods  from  both  wild  gravid  and  captive  bred  Cro¬ 
talus  w.  willardi  from  the  Santa  Rita  Mountains  of  Arizona. 

The  following  information  was  gathered  from  a  brood  of  New  Mexican 
ridge-nosed  rattlesnakes  ( Crotalus  willardi  obscurus)  bred  and  born  of 
captive  parents. 

OBSERVATIONS 

An  adult  female  Crotalus  w.  obscurus  was  collected  in  Indian  Creek 
Canyon,  Animas  Mountains,  Hidalgo  County,  New  Mexico,  on  13  August  1973* 
It  was  housed  in  various  aquariums  with  other  individuals  of  its  species 
from  the  same  locality.  Although  courtship  and  mating  behavior  was  ob¬ 
served  over  a  period  of  two  years  among  other  individuals  in  the  cage, 
this  specimen  was  only  once  observed  mating  in  early  August  1975*  No 
courtship  or  mat ing  behav ior  was  aga in  noted  until  July  1976.  On  2  August 
1976  this  female  gave  birth  to  nine  live  offspring.  Two  other  captive 
females  did  not  give  birth.  The  female  and  her  young  were  weighed  on  a 
Torsion  Balance  at  birth  and  the  offspring  were  measured  as  accurately 
as  possible  after  their  first  shed  on  10  August.  The  mother  and  part  of 
her  brood  two  weeks  old  are  shown  in  Figure  1. 

The  weights  of  the  juveniles  varied  between  6.84  g  and  7.99  g  with 
a  mean  of  7*35  g  and  a  median  of  7.12  g.  Total  lengths  were  between  200 
mm  and  212  mm,  wi  th  a  mean  of  205  mm  and  a  med ian  and  mode  (3X)  of  205  mm. 
The  weight  of  the  female  after  partuition  was  96.5  g  and  her  total  length 
ca.  550  mm. 

At  birth  all  of  the  offspring  were  dark  brown  with  the  lateral  2/3 
of  their  tails  distinctly  blackish,  partialy  contrast i ng  wi  th  hor izontal 
brown  stripes.  The  upper  and  lower  labials,  rostal  and  mental  were  of 
orange  -  yel low  coloration.  After  their  first  shed  they  became  lighter 
brown,  but  their  tails  became  even  blacker.  Their  overall  coloration 
was  in  notable  contrast  wi  th  that  of  the  adul  ts  ,  but  a  faded  dorsal  pattern 
and  complete  absence  of  facial  stripes  were  similar  to  their  parents  and 
characteristic  of  the  subspecies.  One  of  the  offspring  two  weeks  old  is 
presented  in  Figure  2. 
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Figure  1.  The  mother  Crotalus  w.  ob scums  with  part  of  her  brood  two 
weeks  old. 


Figure  2.  Juvenile  Crotalus  w.  ob sour  us  two  weeks  old.  Note  the  black 
coloration  of  the  lateral  portion  of  the  tail,  faded  dorsal 
pattern  and  complete  absence  of  facial  stripes. 

All  of  the  offspring  fed  on  newborn  mice  and/or  lizards  ( Urosaurus ) 
within  several  weeks  of  birth. 

DISCUSSION  AND  CONCLUSION 

This  brood  contrasted  in  several  ways  with  the  Crotalus  w,  willardi 
offspring  described  by  Martin  (1975).  Interestingly,  as  C.  w,  willardi 
are  usually  dark  brown  to  reddish  when  adult  (Klauber  19^9),  the  C,  w. 
willardi  juveni  les  were  distinctly  grey ;  whi  le  C,  w.  obscums  (Harris  and 
Simmons  1976)  is  essent  ial  ly  a  grey  snake  when  mature,  the  newborn  in  this 
case  were  dark  brown.  Martin  (1975)  noted  bright  yellow  or  grey  tails  in 
the  C.  w.  willardi  broods,  while  the  juvenile  C.  w.  obscums  had  mostly 
black  colored  tails.  Eight  of  the  nine  C.  w.  obscurus  offspring  were 
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larger  and  heavier  than  the  biggest  newborn  C.  w,  willardi  in  the  total 
of  both  C.  w,  willardi  broods.  This  would  appear  significant  in  that  in 
size  and  weight  after  partuition  the  female  C,  w.  obscurus  fell  within 
a  median  position  between  the  two  female  C,  w.  willardi ,  and  gave  birth 
to  nine  offspring  of  larger  dimensions  than  the  broods  of  six  born  of  each 
C ,  w,  willardi .  However,  more  data  is  necessary  before  any  reproductive 
trends  between  these  two  subspecies  can  be  established. 
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The  Carpenter  Frog  (Rana  virgatipes ) 
in  Caroline  County,  Maryland 

On  2h  May  1976  the  author,  while  involved  in  an  interagency  state/ 
federal  project  to  classify  inland  wetlands  on  the  Delmarva  Peninsula, 
observed  a  number  of  carpenter  frogs  ( Rana  virgatipes)  in  an  acidic  wet¬ 
land  in  Caroline  County,  Maryland.  This  site,  which  is  located  about  one 
mile  north  of  Hollingsworth  Crossroads,  is  dominated  by  two  vegetation 
types  —  1)  Cethalanthus  oceidentalis  conta in i ng  areas  of  open  water ,  and 
2)  Carex  sp.  -  Sphagnum  sp.lt  is  one  of  a  number  of  apparently  little- 
known,  but  ecolog ica 1 ly  interesting  natural  areas  in  and  around  the  Mary- 
land-Delaware  border  (Carol  ine  County,  Maryland  and  Kent  County,  Delaware)  . 
These  areas  are  essent ial ly  isolated  "potholes"  some  of  which  are  glade¬ 
like  in  nature  and  others  which  are  dominated  by  trees  and/or  shrubs. 
Poss  ibly  some  of  these  s i  tes  should  be  r  ightful  ly  considered  coastal  plain 
bogs . 

The  carpenter  frogs  were  found  in  the  Carex  sp.  -  Sphagnum  sp.  vege¬ 
tation  type  which  contained  standing  water.  This  habitat  is  somewhat 
s imi 1 ar  to  areas  where  the  author  has  observed  the  carpenter  frog  in  the 
New  Jersey  Pine  Barrens. 

One  specimen  was  captured  to  verify  its  identity  and  a  number  of  un¬ 
identified  egg  masses  was  also  observed. 

This  observation  of  the  carpenter  frog  represents  a  substantial  north¬ 
ward  extent  ion  of  i ts  range  in  Maryland.  Reed  (1957a)  reviewed  the  dis¬ 
tribution  of  the  species  and  cited  its  occurrence  in  Maryland  only  in 
Dorchester  County.  Reed  (1957b)  subsequently  collected  it  in  Worcester 
County,  Maryland.  Harris  (1975)  states  that  it  is  "Known  at  present  only 
on  the  southern  part  of  the  Eastern  Shore..."  The  author's  recent  ob¬ 
servation  extends  this  distribution  to  the  northern  part  of  the  Eastern 
Shore  to  an  area  about  forty  miles  north  of  the  previously  known  Delmarva 
stations.  Subsequent  to  the  authors  observation,  it  was  learned  that 
Carter  and  Speir  (1976)  had  collected  it  in  one  of  the  "potholes"  about 
four  miles  further  northeast  of  my  site.  Thus  it  may  very  well  be  that 
disjunct  populations  of  carpenter  frogs  may  occur  in  a  number  of  these 
interesting  wetlands. 
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A  NOTE  ON  THE  EGGS  AND  YOUNG  OF  THE  SMOOTH  GREEN  SNAKE, 


Opheodrys  vernalis  in  Maryland 


The  reproduction  of  the  smooth  green  snake,  Opheodrys  vernalis  has 
previously  been  described  from  var ious  parts  of  its  range  (Blanchard,  1933; 
Stille,  1954;  Wr ight  and  Wr ight ,  1957)  and  summar ized  by  F i tch  (1970).  In 
Maryland ,  the  only  reported  information  on  the  eggs  and  young  of  this  species 
is  that  provided  by  McCauley  (1945)  and  Lee  (1972).  In  view  of  the  scarcity 
of  published  information  on  the  reproduct  ion  of  th i s  species  in  Maryland, 
the  following  may  be  of  interest. 

On  27  August  1972,  a  gravid  eastern  smooth  green  snake,  Opheodrys  v . 
vernalis  was  collected  in  Garrett  County,  Maryland.  On  31  August,  she 
deposited  a  clutch  of  3  eggs  (clutch  A).  Two  additional  clutches  of  7 
(clutch  B)  and  4  (Clutch  C)  eggs  were  found  under  litter  at  different 
local  ities  in  Garrett  County,  on  27  August  and  4  September,  respectively. 
Four  of  the  7  eggs  of  clutch  B  had  been  opened ,  apparently  by  a  predator, 
and  their  contents  devoured.  It  is  believed  that  the  eggs  of  clutch  B 
were  laid  on  26  August,  since  they  were  not  d i scovered  on  the  25th,  when 
this  site  was  previously  investigated. 

Six  of  the  eggs  from  clutch  A  and  B  were  measured  and  weighed.  They 
ranged  in  length  from  29.0  to  37.0  mm  (3T  32.7  mm),  and  had  diameters  of 
from  8.0  to  12.0  mm  {x  10.0  mm).  The  we ights  of  each  clutch  were  6.0  and 
8.1  g,  respectively. 

The  three  clutches  of  eggs  hatched  on  6-7  September  (A),  31  August 
(B) ,  and  6  September  (C) .  The  incubation  period  was  from  6  to  8  days. 

The  10  young  measured  from  83.0  to  130.0  mm  (x*  103.5  mm)  in  total 
length.  Tail  lengths  ranged  from  34..0  to  46.0  mm  (x  37.5  mm).  The  hatch¬ 
lings  weighed  from  0.7  to  1.5  g  (x  1.4  g) . 

The  above  data  and  that  in  the  literature  suggest  that  in  Maryland 
an  average  of  5.3  eggs  are  produced  in  a  clutch  and  that  egg  laying  occurs 
from  late  July  thru  early  September,  with  approximately  one  to  two  weeks 
between  egg  laying  and  hatching.  Additional  notes  provided  by  J.E.  Cooper 
and  F.  Groves  support  these  conclusions. 
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Notes  on  Reproduction  in  Storeria  dekayi  and 
Virginia  striatula  from  Virginia  and  North  Carolina 

Information  on  clutch  and  litter  size  is  an  important  component  of 
reptilian  reproductive  biology.  Such  data  provide  insight  into  life  his¬ 
tory  evolution.  In  this  paper  I  report  on  reproductive  aspects  of  two 
colubrid  snakes  to  fill  informat  ion  gaps  in  two  geographic  areas  (Virginia 
and  North  Carolina). 

Storeria  dekayi  dekayi  (Holbrook) 

On  3  June  1 97^  I  col  lected  a  gravid  female  (223  mm  snout-vent  length 
=  SVL)  AORonRt.  711,  10.5  km  W  Richmond,  Powhatan  Co.,  Virginia.  Until 
b  i  rth  of  the  of  f  spr  i  ng  she  was  housed  in  a  vent  i  1  ated  can  and  provided  with 
water  and  soil  in  which  to  burrow.  Temperatures  in  the  can  varied  from 
23°C  to  29°C.  Fourteen  offspring  (6  males,  8  females)  were  born  on  22 
July  1974.  Males  averaged  61.7  mm  SVL  and  females  averaged  64.  3  mm  SVL. 
Fitch  (1970)  summarized  reproductive  data  from  a  var iety  of  sources  (none 
from  VA)  and  found  that  litter  sizes  throughout  the  range  of  S.  dekayi 
varies  from  3  to  27  (mean  =  14)  and  gestation  periods  average  109*5  days 
(105  ' 113)*  Jones  (1978)  recently  reported  that  19  offspring  were  born 
to  a  301  mm,  total  length,  Maryland  female.  Trapido  (1 944)  provided  scale 
count  comparisons  for  a  number  of  samples  including  the  Atlantic  Coastal 
Plain.  Comparisons  wi th  hi  s  stat i st ics  and  those  from  the  Virginia  sample 
reported  here  suggest  no  signif;cant  differences  (Table  1). 


Table  1.  Scale  count  compari sons  for  Storeria  dekayi  from  Virginia  (this 
paper)  and  an  Atlantic  Coastal  Plain  sample  (Trapido,  1944).  (n  =  sample 
size,  x  =  mean) . 


Virgin 

ia 

Atlantic  Coastal  Plain 

n 

y 

range 

n 

y 

range 

VENTRALS 

ma  1  es 

6 

117*3 

113-123 

49 

118.8 

112-125 

f ema 1 es 

8 

124.8 

119-129 

42 

125.4 

120-132 

SUBCAUDALS 

ma  1  es 

6 

52.8 

49-57 

47 

50.8 

43-57 

f ema 1 es 

VENTRALS  - 

8  46.6 

SUBCAUDALS 

44-48 

43 

43.7 

38-48 

males 

6 

64.5 

56-70 

47 

68.0 

55-75 

fema 1 es 

8 

78.1 

74-84 

42 

82.0 

75-89 
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Virginia  striatula  striatula  (Linnaeus) 

On  14  June  1974  W.B.  Hadley  and  I  col lected  five  gravid  females  and 
two  males  32  km  W  Swanquarter,  Hyde  Co.,  North  Carolina.  All  were  under 
oak  logs  in  a  5  m  diameter  area  of  a  small  grassy  field.  Surrounding 
vegetation  was  primarily  a  Quercus-Pinus  association.  Of  the  12-14  logs 
overturned  two  females  and  one  male  were  beneath  one,  two  females  beneath 
another  and  the  remaining  male  and  female  under  separate  logs.  Several 
Gastrophryne  oarolinensis  were  also  found.  In  the  lab  each  female  was 
housed  separately  in  cans  similar  to  that  described  above. 

On  21  June  1974  female  #5  died  after  aborting  6,  approximately  2-3 
week  old,  embryos.  Female  #3  aborted  three  partially  developed  young  on 
14  July.  The  remaining  females  gave  birth  to  litters  of  6,  6,  and  4  on 
1  August,  5  August  and  12  August,  respectively.  The  latter  four  and  an 
ind i vidual  of  one  of  the  former  litters  were  st i 1 1  born  and  deformed .  These 
dates  and  litter  sizes  are  consistant  with  Fitch's  (1970)  combined  data 
Cx  =  5-24,  2-8;  20  June  to  20  August).  Female  SVL  to  number  of  of fspr i ng 
is  significantly  correlated,  r  =  0.98,  n  =  5,  P  <  0.001  (t-test) .  Clark 
(1964)  and  C lark  and  FI eet  ( 1  976)  a  1  so  found  significant  correlations  for 
V.  striatula  intwoTexas  populations  (1964:  r  =  0 . 73  >  n  =  1 6 ;  1976:  r  = 
0.91 ,  n  =  12) . 

Size  data  for  adul  ts  and  undeformed  offspring  are  summarized  in  Table 
2.  In  total  and  SVL  adult  females  average  1 arger  than  ma 1 es ,  whereas  new¬ 
born  males  average  larger  than  newborn  females .  Only  in  adult  SVL,  however, 
i  s  the  d  i  f  ference  significant,  P<0.05  (t-test).  All  s  i  zes  are  comparab  1  e 
to  those  of  V .  striatula  from  Texas  (Clark,  1964;  Clark  and  Fleet ,  1976). 


Table  2.  Summation  of  size  data  for  Virginia  striatula  from  North  Car¬ 
olina.  (n  and  x  as  inTable  1 ,  SD  =  standard  deviation;  all  measurements 
in  mill imeters) . 


Snout- 

vent  length 

Tota  1 

1 ength 

n 

~x 

SD 

range 

n 

X 

SD 

range 

ADULTS 

ma  1  es 

2 

166.0 

16.0 

150-182 

2 

203.0 

21.0 

182-224 

f ema 1 es 

5 

208.0 

7.3 

180-221 

4 

246.0 

19.7 

213-265 

NEWBORN 

ma  1  es 

5 

78.2 

2.1 

-3- 

co 

5 

97.4 

4.3 

90-103 

fema 1 es 

6 

75.3 

1.0 

65-82 

6 

90.3 

7.7 

79-100 
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News  &  Notes 

RECENT  MEETINGS: 


Eastern  Seaboard  Herpetolog  i  ca  1  League  Meet  i  ng  (Sponsored  by  the  N.Y.H.S.) 

23  October  1976 

The  October  1976  Meeting  of  the  Eastern  Seaboard  Herpetol  og  i  ca  1  League 
was  held  23  October  1976  at  the  Staten  Island  Zoo. 

Program 

1:00  -  4:30  p.m.  -  The  following  papers  were  presented. 

Rattlesnake  “defense  behavior"  used  to  avoid  kingsnake  predation  - 
Allen  Marchisin,  Rutgers  University. 

The  gray  treefrog  complex  in  New  Jersey;  an  example  of  sibl  ing  spec  i  es- 
John  M.  Galandak,  Rutgers  University. 

Ecology  of  the  copperhead,  Agkistvoaon  contortvix  mckasen,  in  Con¬ 
necticut  Woodlands  - 

Richard  Peterson,  CHS 

Territoriality  in  the  bullfrog,  Rana  catesbeiana  - 
Michael  Ryan,  Rutgers  University. 

Some  observat ions  on  the  1 oggerhead  sea  turt 1 e  Caretta  caretta ,  from 
Jekyll  Island,  Glynn  County,  Georgia  - 

Ernst  G.  Hofmann  and  Keith  A.  Hawthorne,  N.Y.H.S. 

6:15  “  8:00  p.m.  -  Seminar  on  reptile  and  amphibian  husbandry. 

Hopefully  abstracts  of  these  papers  will  be  available  shortly,  and  will 
be  published  in  the  next  available  number  of  the  Bulletin. 


Endangered  Spec i es  Sympos  i urn  (Sponsored  by  the  Chesapeake  Audubon  Society) 

30  October  1976 


An  Endangered  Species  Symposium  was  held  on  30  October  1976  at  the 
University  of  Maryland,  Baltimore  County  Campus.  A  variety  of  speakers 
presented  papers  on  Maryland's  rare  and  endangered  species  as  outlined 
below: 

The  Necessity  for  Preserving  Life  - 

Dr.  Charles  J.  Stine,  John  Hopkins  University. 

Summation  of  Endangered  Species  Law  - 

Mr.  Bernard  Ha  1 1  a ,  D.N.R.  and  Mr.  Nelson  Swink,  U.S.  Fish  and 
Wildlife  Serv i ce . 

Maryland  Darter  - 

Dr.  Leslie  Knapp,  Smithsonian  Oceanographic  Sorting  Center. 


Page  136 


Bulletin  Maryland  Herpetological  Society 


Volume  12  Number  4 


December  1976 


Rare  Freshwater  Fishes  of  Maryland  - 

Mr.  David  Lee,  N.C.  State  Museum  of  Natural  History. 
Endangered  Plants  of  Maryland  - 

Dr.  Robert  DeFillips,  Smithsonian  Institution. 

Bog  Turtle  - 

Dr.  Alexander  Barton,  National  Science  Foundation  and  Mr. 
Steven  Dawson,  Maryland  Wildlife  Administration. 

Rare  Amphibians  &  Reptiles  of  Maryland  - 

Dr.  Charles  Stine,  John  Hopkins  University. 

Southern  Bald  Eagle  - 

Mr.  Jackson  Abbott,  Audubon  Naturalist  Society. 

Delmarva  Fox  Squirrel  - 

Mr.  Loren  Lustig,  Brookside  Nature  Center  and  Mr.  Gary  J. 
Taylor,  Maryland  Wildlife  Administration. 

Rare  Mammals  of  Mary  1 and- 

Mr.  David  Lee,  N.C.  State  Museum  of  Natural  History. 

The  Need  for  Cooperation  Among  Private,  Federal,  and  State  Organ¬ 
izations  - 

Mr.  B.  Hal  la,  D.N.R.,  Mr.  N.  Swink,  F.&W.S.,  and  Dr.  Richard 
Martyr,  National  Audubon  Society. 

Peregrine  Falcon  - 

Dr.  Prescott  Ward,  Edgewood  Arsenal  (to *be  presented  Novem¬ 
ber  17th,  at  8:00  p.m. ) . 

'  ;  .!■  V  .  t  *  ••• 


J  ‘  ‘  '  ■■  l 

Primer  Congreso  Mundial  de  Ofidiologia 
2~5  November  1 976 

The  First  World  Congress  of  Ophiology  was  held  2-5  November  1976  in 
Caracas,  Venezuela.  Despite  short  notice  in  many  cases,  the  meeting  was 
very  well  attended.  A  number  of  world  renoun  scientists  were  present. 
The  meetings  cons i sted  of  two  sess ions ,  a  morn i ng  session  from  9“1  2  noon, 
held  at  the  Caracas  Hilton,  and  an  afternoon  session,  held  at  the  Sociedad 
Venezolana  de  Ciencias  Naturales  (Venezuelan  Soc i ety  of  Natura 1  Sciences). 
Prof.  Dr.  Afranio  do  Amaral  was  the  Honorary  President  and  the  Presidency 
consisted  of  Dr.  Fernando  Sandner  Montilla,  Dr.  Alphonse  Hoge,  Dr.  P.J. 
Deoras,  Dr.  Konrad  Klemmer  and  Dr.  Roger  Conant.  Rolf  Chr.  Krause  was 
the  General  Secretary. 

Program  of  Papers 

Tuesday  -  2  November  1976 

a.m.:  Giant  Snakes  -  Prof.  Dr.  A.  do  Amaral. 

Problems  of  the  Denomination  of  the  Serpents  -  Prof.  Dr.  F.  S. 

Mont  ilia. 

Redescription  and  Range  of  Sordellina  punctata  (Peters)  -  Dr.  A. Hoge. 

p.m.:  Diagnosis,  Prognosis  and  Treatment  of  Ofidic  Accidents  in  Ven¬ 
ezuela  -  Dr.  Jorge  Cato  David. 

Statistics  of  Snakestings  in  Venezuela  -  Dr.  Fernando  Asuage. 
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Wednesday  -  3  November  1976 

a.m.:  Understanding  of  Snakes  for  Human  Welfare  -  Dr.  P.  J.  Deoras. 

Mechanism  of  Snakestings  -  Prof.  Dr.  A.  do  Amaral. 

I mmun i  ty  stud  ies  on  Lachesis  rrnta  Venom  -  Prof .  Dr.  Roger  Bolafios. 

Serpents  of  Brazil  -  Dr.  A.  Hoge. 

p.m. :  Contribution  to  the  Knowledge  about  the  Serpents  of  Maranhao  - 

Dra.  Carmen  Lucia  dos  Santos  Cordeiro. 

The  Present  State  of  the  Ant  iof  i  d  ic  Campaign  in  Brazil  -  Dr.  Helio 

Emerson  Belluomini. 

Diagnos is  of  Of  id ic  Poisoning  and  Treatment  -  Prof.  Dr.  Alejandro 

Mondol f i 

Thursday  -  4  November  1976 

a.m.:  Geographic  Distribution  and  Habits  of  Poisonous  Snakes  in  Ven¬ 
ezuela  -  Dr.  F.  S.  Monti  11a. 

Distributional  Patterns  of  North  American  Sankes:  Some  Examples 

of  the  Effects  of  Pleistocene  Glaciation  and  Sub¬ 
sequent  Climatic  Changes  -  Dr.  Roger  Conant  (in 
absentia) . 

Notes  on  Photob iology ,  Hibernation,  and  Reproduction  of  Snakes  - 

Joseph  Laszlo. 

p.m.:  Venoms  Within  the  Animal  Kingdom  -  Prof.  Dr.  A.  do  Amaral. 

Ofidic  and  Ecologic  Problems  Within  Areas  of  Hydro-Electric  In¬ 
stallations  -  Dr.  Hdlio  Emerson  Belluomini. 

Species  of  Bothrops  in  Colombia  -  Dr.  Juan  Silva  Haad. 

Friday  -  5  November  1976 

a.m.:  Aspects  of  the  Ofidic  Fauna  in  Brazil  -  Prof.  Dr.  do  Amaral. 

A  Preliminary  Account  of  the  Rattlesnakes  -  Herbert  S.  Harris, 

Jr.  and  Dr.  Robert  S.  Simmons. 

Specific  Differences  between  Mapanare  and  Tigra  Mariposa  -  Dr. 

F.  S.  Monti  11a. 

p.m.:  Demonstration  of  the  milking  of  an  Asian  Cobra  and  Venezuelan 

Manapare  -  Clarita  and  William  Haast. 

The  proceedings  from  this  meet  ing  wi  1 1  be  publ  ished  in  early  December, 
197^  and  will  be  available  to  all  participants.  Information  concerning 
copies  (ava i labi 1 i ty  and  cost)  should  be  addressed  to:  Rolf  Chr.  Krause, 
General  Secretary,  Apartado  51231,  Caracas  105,  Venezuela. 

A  second  congress  is  already  being  planned,  to  be  held  in  the  United 
States,  probably  in  June  or  July  1978.  Institutions  interested  in  hosting 
this  second  congress,  or  individuals  interested  in  helping  organize  or 
contribute  papers,  please  contact:  Herbert  S.  Harris,  Jr.,  Curator,  De¬ 
partment  of  Herpetology,  Natural  History  Society  of  Maryland,  Inc.  2643 
North  Charles  Street,  Baltimore,  Maryland  21218,  U.S.A. 


Papers  for  th is  volume  (Volume  12)  have  had  the  fol lowing  reviewers: 
Robert  Bezy,  Howard  W.  Campbell,  Robert  A.  Coelho,  Howard  Feinberg ,  Charles 
H.  Lowe,  Jr.,  John  W.  Wright. 
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LONG  ISLAND  HERPE  TOLOGIC  AL  ASSOCIATION 


87  Tyler  Ave,  Sound  Beach  N.Y.  11789 


L.I.H.A.  la  a  non-profit  educational  organisation. 
Monthly  meetings  reveal  the  secretive  world  of 
reptiles  and  amphibians  with  live  specimens,  films, 
and  exciting  guest  speakers. 

Our  magazine,  "Reptiles  and  Amphibians",  published 
four  times  yearly,  is  distributed  to  members 
throughout  the  world.  Illustrated  articles  focus 
on  specific  herptile  groups,  unusual  wilderness  areas, 
news  in  the  world  of  herpetology  and  tips  on  caring 
for  your  collection. 

Our  members  participate  in  field  trips  and  photography 
contests.  Members  of  all  ages  are  invited  to  submit 
articles  to  be  published  in  "Reptiles  and  Amphibians", 
and  to  prepare  lectures  for  presentation  at  meetings. 


IV1  E  M  B  E  R  S  H  i  P  APPLICATION 


I  wish  to  become  a  member.  Enclosed  please  find 
check  or  money  order  for  $8.00.  (One  year 
membership  Includes  four  issues  of  "Reptiles  and 
Amphibians" ) • 


Name 


Add  res  s 


I nterests 


"zip  code 


Phone 


Checks  and  money  orders  payable  to  "L.I.H.A." 
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PUBLICATION 
ANNOUNCEMENT 
from  PLENUM _ 

PUBLISHING  CORPORATION 

Wildlife  Diseases 

Edited  by  LESLIE  ANDREW  PAGE 

U.S.D.A. 

National  Animal  Disease  Center 
Ames,  Iowa 

In  this  volume,  internationally  renowned  wildlife  specialists  present  precise 
data  from  their  investigations  into  major  problems  that  affect  the  understanding 
and  control  of  wildlife  diseases.  Among  the  vital  topics  examined  in  detail  are 

•  impact  of  parasitic  diseases  on  wildlife  populations 

•  movement  of  wild  animals  a.s  a  factor  in  disease  dissemination 

•  wild  animals  as  disease  reservoirs 

•  effect  of  pesticides  and  other  toxic  residues  on  wildlife 

•  viral,  bacterial,  and  parasitic  infections  in  animals 
®  diseases  of  zoo  animals 

Also  included  is  a  discussion  of  man's  methodical  provision,  through  species  man¬ 
agement,  of  the  essential  ingredients  for  the  successful  evolution  of  Newcastle 
disease,  and  an  example  of  habitat  alteration  as  a  contributing  factor  in  the 
spread  of  anthrax  in  Etosha  National  Park  in  Southwest  Africa. 

This  book  is  an  important  source  of  data  for  the  study  of  wildlife  disease 
by  students,  specialists,  and  general  biologists  everywhere. 

Proceedings  of  the  Third  International  Wildlife  Disease  Conference  held  at  the 
University  of  Munich's  Institute  for  Zoology  and  Hydrobiology  in  Munich,  1975 
and  sponsored  by  the  Wildlife  Disease  Association,  Inc. 

SESSIONS  AND  SYMPOSIA:  Impact  of  Parasitic  Diseases  on  Wildlife  Populations. 
Diseases  of  Zoo  Animals.  Movement  of  Wild  Animals  as  a  Factor  in  Disease 
Dissemination.  Diseases  of  Fishes.  Wild  Animals  as  Disease  Reservoirs.  Impor¬ 
tant  Viral  Infections  of  Wild  Animals.  Effect  of  Pesticides  and  Other  Toxic 
Residues  on  Wildlife.  Wildlife  Disease  Curricula  in  Institutions  of  Higher 
Learning.  Socio-Economic  Responsibilities.  Viral  Infections.  Bacterial  Infec¬ 
tions.  Parasitic  Infections.  Residues  and  Other  Toxic  Effects. 

691  pages  1976  $L9„50 


PLENUM  PUBLISHING  CORPORATION,  227  West  17th  Street.  New  York,  N  Y  1001 1 
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R.R.  Bowker  Company  /  1180  Avenue  of  the  Americas.  New  York.  New  York.  10036  /  (212)  764-5100 


FOR  IMMEDIATE  RELEASE. 

For  further  information,  contact: 

Shirley  Soffer  —  (212)  764  5122, 

RECOGNITION  OF  SCIENTIFIC  ACCOMPLISHMENT  FORMS  BASIS  OF  CHAIN  OF  EVENTS 
LINKING  BOWKER,  CATTELL,  AND  XEROX 

R.R.  Bowker  Company  announces  simultaneous  publication  of  all  seven  volumes 
of  the  13th  edition  of  AMERICAN  MEN  AND  WOMEN  OF  SCIENCE  edited  by  Jaques  Cattell 
Press.  Publication  date  is  October  29,  1976,  marking  seventy  years  since  the 
inception  of  the  one-volume  first  edition  of  the  biographical  directory  of  active 
scientists  of  North  America.  Reflecting  on  certain  pivotal  events  in  the  develop¬ 
ment  of  three  companies  now  part  of  the  same  corporate  family,  Jaques  Cattell 
Press,  R.R.  Bowker  Company,  and  Xerox  Corporation,  the  year  1906  appears  to  be  an 
auspicious  one. 

*  1906  is  the  birthdate  of  scientist  Chester  F.  Carlson,  physicist  and  in¬ 

ventor  of  xerography,  an  electrostatic  dry-copying  process. 

*  1906  is  the  birthdate  of  a  small  firm  launched  in  Rochester,  N.Y. ,  the 

Haloid  Company.  This  company,  believing  in  the  inventor,  obtained 
the  rights  to  xerography  in  1947,  developing  the  scientific  founda¬ 
tion  upon  which  it  grew  to  become  the  Xerox  Corporation.  The  con¬ 
tinuous  growth  of  Xerox  over  the  years  has  been  hand-in-glove  with 
its  advances  in  scientific  research  and  subsequent  product  develop¬ 
ment.  In  1967,  Xerox  made  its  commitment  to  the  educational  and 
publishing  fields  by  a  series  of  acquisitions,  including  R.R.  Bowker 
Company. 

*  1906  is  the  birthdate  of  American  Men  of  Science,  1st  edition,  originated, 

edited,  and  published  by  psychologist  J.  McKeen  Cattell,  under  the 
imprint  of  his  Science  Press.  This  prototype  of  the  current  AMERICAN 
MEN  AND  WOMEN  OF  SCIENCE  contained  biographical  sketches  for  some 
4,000  scientists  then  active  in  the  natural  and  exact  sciences,  and 
starred  the  entries  for  1,000  leading  scientists.  Dr.  Cattell,  who 
is  credited  with  major  research  contributions  in  experimental  psychology 
which  established  a  strong  link  between  psychology  and  the  physical  and 
biological  sciences,  was  also  indefatigable  in  his  editing  and  publish¬ 
ing  energies.  He  co-founded  Psychological  Review  (now  published  by  the 
American  Psychological  Association),  established  Scientific  Monthly, 
edited  The  American  Naturalist  and  School  and  Society,  and  acquired  a 
small  weekly  magazine,  Science ,  which  he  developed  into  the  nation's 
foremost  general  scientific  magazine,  now  published  by  the  American 
Association  for  the  Advancement  of  Science. 
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Dr.  Cattell  and  his  son  Jaques  co-edited  the  early  editions  of  American  Men 
of  Science  and  worked  together  on  several  other  editorial  and  publishing  projects. 
With  his  father's  retirement  and  subsequent  demise,  Jaques  Cattell,  scientist, 
zoologist,  entomologist,  decided  to  sell  the  Science  Press;  he  subsequently  es¬ 
tablished  the  Jaques  Cattell  Press,  and  relocated  to  Tempe ,  Arizona  where  the 
10th  edition  of  American  Men  of  Science  was  published.  Stressing  the  humaniza¬ 
tion  of  scientific  accomplishment,  the  biographies  are  testimony  to  the  precept 
of  science  as  the  sum  total  of  individual  endeavors.  Upon  Jaques  Cattell's 
death  in  1960,  the  R.R.  Bowker  Company  acquired  the  Jaques  Cattell  Press.  JCP 
continues  to  edit  numerous  directories  published  by  Bowker  to  the  present  day. 

AMERICAN  MEN  AND  WOMEN  OF  SCIENCE  (reflecting  more  accurately  the  entrants) 
now  celebrates  seventy  years  of  continuous  publication  with  this  13th  edition. 
Bound  in  seven  volumes,  including  a  geographic  and  disciplinary  indexes  volume, 
the  13th  edition  of  AMWS  promises  to  be  the  most  comprehensive  and  current  list¬ 
ing  of  active  scientists  in  North  America  ever  published.  Some  110,000  scientists 
are  listed  alphabetically,  with  full  biographical  information  provided.  Seventy- 
nine  broad  disciplines  are  represented,  including  agriculture,  anthropology, 
astronomy,  biology,  chemistry,  computer  science,  ecology,  geography,  geology, 
mathematics,  medicine,  meteorology,  oceanography  and  physics.  These  headings  are 
further  divided  into  hundreds  of  sub-specialties. 

Simultaneous  publication  of  these  7  volumes  is  made  possible  through  the  in¬ 
troduction  of  compute  restored  and  updated  data,  allowing  for  a  minimal  lapse  of 
time  between  the  gathering  and  entering  of  information,  and  its  publication.  An 
event  representing  a  milestone  in  technological  achievement  has  taken  place  with 
the  publication  of  this  13th  edition  of  American  Men  and  Women  of  Science. 


AMERICAN  MEN  AND  WOMEN  OF  SCIENCE,  13th  edition. 
Edited  by  Jaques  Cattell  Press. 

Publication  date:  October  29,  1976. 


ISBN  0-8352-0865.  LC  6-7326.  ISSN  0065-9347. 


8§  x  11.  5,776  pages.  Indexes. 

7  volumes,  including  Geographic  &  Disciplinary  Indexes  volume. 


$300.00  per  seven-volume  set. 


$50.00  per  individual  volume: 


A-C  ( ISBN  0-83  52-0866-4) 
H-K  (ISBN  0-83  52-0868-0) 
P-SR  (ISBN  0-83  52-0870-2) 


D-G  (ISBN 
Lf-0  (ISBN 
St-Z  (ISBN 


Indexes  volume  (ISBN  0-8352-0872-9). 


0-83  52-0867-2) 
0-83  52-0869-9) 
0-83  52-087 1-0) 
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Office  of  Communications 


National  Catholic 
Educational  Association 
Suite  350 
One  Dupont  Circle 
Washington  DC  20036 
(202)  293-5954 

Contact:  Patricia  Feistritzer 
IMMEDIATE  RELEASE 


August  25,  1976 


WASHINGTON,  DC  —  The  College  and  University  Department  of  the  National 
Catholic  Educational  Association  has  established  the  COOPERATIVE  COLLEGE 
REGISTER  to  assist  colleges  and  universities  with  staffing 
and  to  enable  candidates  for  college  positions  to  get  intormation 
regarding  their  qualifications  and  availability  to  as  many  institutions 
as  possible. 


The  CCR  will  continue  the  services  provided  from  1963-1975  by  the 
Cooperative  College  Registry,  founded  by  a  consortium  of  religious 
colleges  and  universities  seeking  to  assist  institutions  with  their 
staffing  requirements. 

Persons  seeking  staff  positions  with  four-year  institutions  may 
file  an  application  form  for  a  particular  position  with  the  REGISTER; 
these  applications  will  be  included  in  a  listing  sent  to  members  institu¬ 
tions.  Also,  each  spring  applicants  who  have  filed  with  the  REGISTER 
will  receive  a  booklet  containing  all  active  position  openings  filed 
by  the  four-year  institutions.  Individual  applicants  will  pay  $20 
for  a  full  year's  service. 


Four->ear  institutions  may  file  position  openings  with  the  REGISTER 
at  no  cost,  using  a  "position  opening"  form  for  this  purpose.  A 
summary  information  listing  of  all  applicants  who  have  filed  with  the 
REGISTER  will  be  sent  to  interested  institutions  each  January;  this 
list  will  be  updated  quarterly  and  may  be  obtained  by  any  institution 
upon  request.  Requests  for  full  application  forms  of  persons  listed 
may  be  obtained  for  a  handling  fee  of  $3  for  each  applicant  file. 

Application  forms  for  both  individuals  and  institutions,  as  well 
as  additional  information,  are  available  upon  request  from:  COOPERATIVE 
COLLEGE  REGISTER  621  Duke  Street,  P.0.  Box  298,  Alexandria,  VA  22314. 

The  CCR  will  also  establish  a  liaison  booth  at  the  annual  meeting 
of  NCEA's  College  and  University  Department,  and  attendance  at  other 
higher  education  meetings  is  being  studied. 
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EASTERN  SEABOARD  HERPETOLOGICAL  LEAGUE  MEETING 


The  next  meeting  of  the  Eastern  Seaboard  Herpetol og i ca 1  League  will 
be  sponsored  by  the  Maryland  Herpetolog ical  Society. 

Date:  Saturday,  March  5,  1977 

Time:  12:00  noon  -  6:00  p.m. 

Place:  Essex  Community  College,  Main  Lecture  Hall,  Balto.,  Md . 

Anyone  w i sh i ng  to  present  a  paper  should  contact  Richard  Czarnowsky, 
Box  35  Pocomoke  Hall,  Salisbury  State  College,  Salisbury,  Md .  21801. 

Please  send  either  an  abstract  or  a  copy  of  the  paper  you  wish  to 
present . 


Mark  this 
bring  a  f r i end  . 


event  on  your  calender  now!!!  Please  plan  to  attend 


and 


CLASSIFIED  ADS 


FOR  SALE 

If  you  are  ser ious 1 y  interested  in 
Herpetology  here  is  a  good  chance 
to  start  a  library.  I  have  the 
following  journals  for  sale: 

Journal  of  Herpetology,  Vol .  1-6 

(12  numbers) 
Herpetol og i ca ,  Vol.  17,  20-24 ,  27, 

18  (32  numbers) 

All  issues  are  in  good  to  excellent 
condition  and  I  am  asking  $75.00 
for  the  lot.  If  interested  call 
Arnold  Norden  at  296-831 9  or  leave 
a  message  at  321-3042  (Dept,  of 
Biology,  Towson  State  University. 


Eerp  Osteo-Specimens 

1 1 324  Ventura  Bl vd . 

No.  Hollywood,  Ca.  91  604 

Her petol og i ca 1  skulls  S  skeletons 
Mounted  and  prepared  for 
educational  and  display  purposes. 

Write  for  illustrated  pricelist 
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Society  Publications 

Back  issues  of  the  Bulletin  of  the  Maryland 
Herpetol og i ca 1  Society,  where  available,  may  be 
obta i ned  by  wr i t i ng  the  Execut i ve  Editor.  A  list 
of  available  issues  will  be  sent  upon  request. 
Individual  numbers  in  stock  are  $2,00  each,  un¬ 
less  otherwise  noted. 

Th  e  Soc i ety  a  1  so  pub  1 i shes  a  News  1 etter  on  a 
somewhat  irregular  basis.  Theseare  distributed 
to  the  membersh i p  free  of  charge .  Also  published 
are  Maryland  Herpetofauna  Leaf  1 ets  and  these  are 
available  at  $. 05/page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to 
the  Executive  Editor.  Manuscripts  being  sub¬ 
mitted  for  publication  should  be  typewritten 
(double  spaced)  on  good  quality  8^x11  inch 
paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon. 
Indicate  where  illustrations  or  photographs  are 
to  appear  in  text.  Cite  all  literature  used  at 
end  in  alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double 
spaced,  elite  type)  and  must  i ncl ude  an  abstract . 
The  authors  name  should  be  centered  under  the 
title,  and  the  address  is  to  fol  low  the  L  i  terature 
Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at 
end  of  paper  (see  recent  issue).  For  add i t i ona 1 
information  see  Style  Manual  for  Biological 
Journals  (1 964) ,  Amer  ican  Instituteof  Biological 
Sciences,  3900  Wiscons  in  Avenue, N.W.  ,  Washington, 
D.C.  20016.  Price  is  $3.00. 

Reprints  are  available  at  $.025  a  page  and 
shoul d  be  ordered  when  manuscripts  are  submitted 
or  when  proof s  are  returned .  Minimum  order  is  100 
reprints.  Either  edited  manuscr i pt  or  proof  will 
be  returned  to  author  for  approval  or  correct  ion . 
The  author  wi  1  1  be  responsible  for  al  1  corrections 
to  proof,  and  must  return  proof  preferably  wi  thi  n 
7  days. 
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SYNOPSIS  OF  HELMINTHS  ENDOPARASITIC  IN  NATIVE  TURTLES 

OF  THE  UNITED  STATES 


Evelyn  M.  Ernst  and  Carl  H.  Ernst 
ABSTRACT 


Information  concerning  helminths  found  in  native  turtles 
of  the  United  States,  including  synonyms ,  anatomical  habitat 
in  host,  host  species,  and  distribution,  is  summarized. 
Pertinent  literature  and  comments  are  also  given  for  some 
worms.  A  separate  host  catalogue  of  helminths  reported  from 
each  turtle  species  is  given  along  with  locality  records. 

INTRODUCTION 

Numerous  papers  have  been  written  on  the  endoparas i t i c  worms  of  North 
American  turtles.  While  try ing  to  ident i fy  and  compile  data  on  these  hel¬ 
minths,  it  became  apparent  that  the  literature  was  scattered  and  that  no 
good  current  synopsis  was  available  as  to  host  records  or  geographical 
distribution  of  helminthic  infections  in  our  native  turtles.  The  best 
attempts  thus  far  have  been  by  Hughes  and  his  coworkers  for  trematodes 
(Hughes,  Higginbotham  and  Clary  1941,  1942a,  b)  and  tapeworms  (Hughes, 
Baker  and  Dawson  1941a,  b)  of  North  American  reptiles,  but  these  are  out 
of  date  and  contain  much  synonomous  material.  The  monumental  works  of 
Yamaguti  (1958-1971)  are  often  confusing  and  incomplete  in  regards  to  our 
turtle  helminths ,  and  the  lists  in  Ernst  and  Barbour  (1 972)  are  i ncompl ete 
and  contain  some  synonomous  material.  There  have  been  helminth  surveys 
reported  for  several  of  our  turtles :  Chelydra  serpentina  (Williams,  1953), 
Stemotherus  odoratus  (Bennett  and  Sharp,  1938),  S.  minor  (Gibbons  and 
Esch,  1970) ,  Clemmys  marmorata  (Thatcher,  1 95*0  ,  Terrapene  Carolina  (Ben¬ 
nett  and  Sharp,  1938),  Chrysemys  picta  (Esch  and  Gibbons,  1967;  Ernst, 
1970 ),  C.  scrip ta  (Bennett  and  Tobie,  1 936;  Everhart ,  1958;  Bourque,  197*0, 
Caretta  caretta  (Pratt,  191**),  Chelonia  mydas  (Teixeira  de  Frietas  and 
Lent,  1938;  Nig  re  11?,  1940,  1941;  Caballero,  Zerecero  and  Grocott ,  1955; 
Gupta,  1961);  also  several  geographical  surveys  have  been  conducted  on 
United  States  turtles:  Alabama  (Johnson,  1967a)  ,  Florida  (Stunkard ,  1 924)  , 
Illinois  (Martin,  1 973)  ,  Lou i s iana  (Bennett,  1 938 ;  Acholonu ,  1968,  1969a, 
b;  Acholonu  and  Arny,  1970),  Nebraska  (Brooks  and  Mayes,  1975),  North 
Carolina  (Rumbold,  1928a),  Ohio  (Rausch,  1 947b) ,  Oklahoma  (Harwood ,  1 932a ; 
McKnight,  1958, 1959),  Texas  (Harwood,  1932b),  Wisconsin  (Guilford,  1959). 
Despite  these  studies,  endoparas i t ic  helminths  are  unknown  from  Stemo¬ 
therus  depressusj  Graptemys  barbouri,  G .  pulchura y  G .  versa, ,  G .  cagleiy 
G,  oculiferray  G.  flavimacu latay  G.  nigrinoda,  Chrysemys  nelsoni y  Gopherus 
agassizii y  and  Lepidochelys  kempii . 
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This  paper  summarizes  published  information  on  the  hosts  and  geo¬ 
graphical  distribution  of  endoparas i t ic  helminths  of  native  turtles  of 
the  United  States.  Endoparas i t ic  is  used  in  the  broad  sense  as  occurring 
within  the  turtle's  body.  Monogenetic  trematodes  are  included  because 
they  are  usually  found  within  the  turtle's  pharyngeal  area,  cloaca  or 
urinary  bladder.  Leeches  are  excluded  since  they  rarely  occur  in  the 
oral,  pharyngeal  orcloacal  areas.  Canadian  and  Mexican  records  are  1 i sted 
since  theoretically  these  turtle  populations  are  continuous  with  those 
of  the  United  States.  Foreign  records  for  helminths  of  sea  turtles  are 
given  for  this  same  reason. 

The  paper  is  divided  into  two  sections;  a  synops i s  of  the  helminths 
and  a  list  of  helminths  by  turtle  host.  In  the  synopsis,  the  helminths 
are  arranged  by  fami  lies  in  each  group  (trematodes,  cestodes,  etc.)  fol  low¬ 
ing  the  arrangements  of  Yamaguti  (1958-1971).  For  each  helminth  species 
we  present  its  synonomy,  anatomical  habitat  in  the  host,  list  of  turtles 
parasitized,  and  geographical  distribution.  Often  a  list  of  pertinent 
literature  is  given  which  contains  good  descript  ions,  lifecycles,  system- 
atics,  etc.  Occasionally  included  is  a  comment  section  where  pertinent 
problems  related  to  the  host-parasite  relationship,  nomenclature,  etc. 
are  discussed.  The  host  list  includes  all  of  the  helminths  reported  from 
a  turtle  with  the  pertinent  geographical  records.  Cited  references  are 
indicated  in  the  text  by  number  only  and  are  listed  numerically  in  the 
literature  cited  section.  Turtle  nomenclature  is  taken  from  Ernst  and 
Barbour  (1972). 

Several  individuals  have  helped  in  various  phases  of  this  work.  The 
study  was  originally  started  as  a  research  project  by  the  senior  author 
when  she  was  a  graduate  student  i  n  paras  i  tology  under  Drs .  Leo  A.  Jackowski , 
Jr.  and  Gilbert  F.  Otto,  University  of  Maryland.  Dr.  Norman  R.  Sinclair 
offered  suggestions,  and  Mr.  Jack  A.  Marquardt  and  the  library  staff  of 
the  National  Museum  of  Natural  History,  Smithsonian  Institution  helped 
obtain  many  older  and  foreign  references. 

HELMINTH  CATALOGUE 
PLATYHELMINTHES 

TREMATODA:  Subclass  MONOGENEA 
Family  POLYSTOMAT I  DAE 

Neopolystoma  domitilae  (Caballero,  1938)  Price,  1939  ~ — 

Synonym:  Poly stomoidella  domitilae  Caballero,  1938;  Habitat:  urinary 
bladder,  cloaca ;  Hosts :  Chelydra  serpentina  A06;  Chrysemys  seripta 

61 ,  219,  405,  406;  Distribution:' Mexico  61  ,  219,  405,  406. 

Neopolystoma  orbieulare  (Stunkard,  1916)  Price,  1939  - 

Synonym:  Polystoma  oblongnm  of  Leidy ,  1888;  P.  orbieulare  Stunkard, 
1916;  P.  troosti  MacCallum,  1918;  P.  inerme  MacCallum,  1918;  P. 
elegans  MacCallum,  1918;  P.  spinulosum  MacCallum,  1918;  P.  aspi- 
donectes  MacCallum,  1918;  P.  floridamm  Stunkard,  1 924;  Polystomoides 
orbieulare  (Stunkard,  1916)  Ozaki,  1935;  Habi tat :  urinary  bladder, 
nasal  cavity,  lungs,  intestines;  Hosts:  Chelydra  serpentina  2,  32, 
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451;  Chrysemys  alabamensis  327;  C.  concinna  159;  C.  floridana  383; 
C.  picta  53,  120,  121  ,  154,  250,  270,  327,  334,  377,  378;  (7.  ru- 
briventris  (?)  183;  C.  scripta  2,  125,  159,  160,  219,  250,  256,  270, 
274,  327, 377,  378;  Clemmys  marmorata  404;  Deiroohelys  reticularia 
237;  Kino  stemon  subrubrum  2 ,  274;  Malaclemys  terrapin  327 ;  Trionyx 
ferox  250,  327;  Distribution:  Ark.  97;  Fla.  237,  327,  383;  ill.  270, 
327,  377,  378;  Iowa  327,  377,  378;  La.  2,  32;  Md.  120;  Mich.  121; 
Minn.  327;  Nebr.  53;  N.Y.  327;  N.C.  327,377,378;  Ohio  334;  Okla. 
125,  159,  274,  327,  451;  Oreg.  404;  Tenn.  (?)  256;  Tex.  125,  1 60 , 
327;  Wis .  154;  Mexico  219;  Pertinent  Literature:  327,  378,  462. 

Neopolystoma  rugosa  (MacCallum,  191 8)  Price,  1939  — 

Synonym:  Poly  stoma  rugosa  MacCallum,  1 91 8;  Habitat :  nos  tr  i  1  s ;  Hosts : 
Trionyx  ferox  250;  Distribution:  U.S.A.  (N.Y.  Aquarium)  250;  Per¬ 
tinent  Literature:  327. 

Neopolystoma  terrapenis  (Harwood,  1932)  Price,  1939  - 

Synonym:  Polystoma  (Polystomoides)  terrapenis  Harwood,  1932;  Hab¬ 
itat:  ur i nary  bladder ;  Hosts  :  Terrapene  Carolina  160;  Distribution: 
Tex.  160;  Pertinent  Literature:  327. 

Polystoma  nearcticwn  Paul,  1935  — 

Synonym:  Poly  stoma  integerrimum  nearcticum  Paul ,  1935;  Habitat:  oral 
cavity  and  urinary  ducts;  Hosts:  Chrysemys  pic  ta  (experimental)  309; 
Remarks:  Normally  an  anuran  parasite. 

Po lystomoide l la  hassalli  (Goto,  1899)  Price,  1939  — 

Synonym:  Polystomum  hassalli  Goto,  1899;  Habi tat :  urinary  bladder; 
Hosts:  Chelydra  serpentina  378,  383;  Chrysemys  scripta  32;  Kino - 
stemon  subrubrum  150,  327,  378;  Stemotherus  carinatus  378;  S. 
odoratus  32,  33,  378,  383;  Distribution:  Fla.  383;  Iowa  377,  378; 
La.  32,33;  Md.  150,327;  N.C.  378;  Tex.  378;  Pertinent  Literature: 
378. 

Polystomoidella  oblongum  (Wright,  1879)  Price,  1939  - 

Synonym:  Polystomum  oblongum  Wright ,  1 879 ;  Polystoma  hassalii  Goto, 
1899;  Habitat:  mouth,  urinary  bladder;  Hosts:  Chelydra  serpentina 
2,  53,  120,  327,  359,  360,  451  ;  Chrysemys  picta  327,  360;  C.  scripta 
2;  Kino  stemon  hirtipes  61,  219;  K,  subrubrum  2,  327;  Stemotherus 
carinatus  327;  S .  odoratus  2,  237,  299,  327,  452;  Terrapene  Caro¬ 
lina  2;  Distribution:  Ark.  97;  Fla.  237,299;  Iowa  327;  La.  2;  Md. 
120,  327;  Nebr.  53;  N.C.  327;  Okla.  451;  Tex.  327;  Va.  327;  Canada 
327,  359,  360,  452;  Mexico  61 ,  219;  Pertinent  Literature:  2,  299, 
378. 

Polystomoidella  whartoni  Price,  1939  - 

Synonym:  Polystoma  (Polystomoides)  hassalli  of  Harwood,  1932;  P. 
(P. )  oblonguum  of  Caballero,  1 938 ;  Hab i tat :  urinary  bladder;  Hosts: 
Chelydra  serpentina  1 60;  Kinostemon  baurii  327;  K.  flavescens  53 ; 
K.  hirtipes  61 ,  66,  219;  K,  subrubrum  2,  327;  Terrccpene  Carolina 
2;  Distribution:  Ark.  97;  Fla.  327;  La.  2,  Nebr.  53;  Tex.  160,  327; 
Canada  327;  Mexico  61 ,  66,  219. 

Polystomoides  coronatum  (Leidy,  1888)  Ozaki,  1935  - 

Synonym:  Po  ly  stoma  corona  turn  Leidy ,  1888;  P.  opacum  Stunkard,  1916; 
P.  megacotyle  Stunkard,  1916;  P.  microcotyle  Stunkard,  1916;  P. 
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albicollis  MacCallum,  1918;  P.  digitatum  MacCallum,  1918;  Habitat: 
mouth,  nostrils,  pharynx,  esophagus,  urinary  bladder  (?) ;  Hosts: 
Che  ly  dr  a  serpentina  32,  270.,  451;  Chrysemys  floridana  2;  C.  picta 
53,  121,  270,  377,  378;  C.  scripta  2,  32,  60,  125,  159,  160,  250, 
270,  405,  406;  Clemmys  guttata  (?)  60;  C.  marmorata  404;  Graptemys 
geographica  183;  G,  kohnii  2 ;  G .  pseudogeographioa  378;  Malaclemys 
terrapin  226,  435;  Terrapene  Carolina  (?)  45;  Trionyx  ferox  377, 
383;  T,  spiniferus  2,  250,  377,  378;  a  ’’spotted  turtle”  and  “ter¬ 
rapin”  226;  Distribution:  Ark.  97;  Fla.  383;  111.  270;  Iowa  377, 

378;  La.  2,  32;  Mass.  327;  Mich.  55,  121;  Nebr.  53;  N.Y.  327;  N.C. 

327;  Okla.  125,  159,  451;  Oreg.  404;  Pa.  226,  327;  Tex.  125,  159, 

160,  327,377,  378;  Canada  (?)  327;  Mexico  405,  406;  Pertinent  Lit¬ 
erature:  265,  306,  327,  378. 

Polystomoides  multifalx  (Stunkard,  1924)  Ozaki ,  1935  — 

Synonym:  Polystoma  multifalx  Stunkard,  1924;  P.  stunkardi  Harwood, 
1 932;  Habi tat :  mouth ,  esophagus ;  Hosts :  Chrysemys  concinna  1 59 ,  327, 
383;  C .  floridana  2,  327,  383;  Distribution:  Fla.  327,  383;  La.  2; 
Okla.  159;  Pertinent  Literature:  327- 

Polystomoides  mydae  (Kuhl  and  vanHasselt,  1824)  Bychowsky,  1961 - 

Synonym:  Poly  stoma  mydae  Kuhl  and  vanHasselt,  1824;  P.  midas  Kuhl 
and  vanHasselt, 1824;  Habitat:  nasal  cavity;  Hosts:  Caretta  caretta 
55;  Distribution:  Europe  55;  Pertinent  Literature:  55. 

Polystomoides  oris  Paul,  1938  — 

Habi  tat :  mouth ;  Hosts :  Chrysemys  picta  310;  Distribution:  N.Y.  310; 
Pertinent  Literature:  327* 

TREMAT0DA:  Subclass  DIGENEA 

Family  ACANTH0ST0MI DAE 

Acanthostomum  nuevcleonense  Caballero  and  Caballero,  1964  - 

Habitat:  small  intestine;  Hosts:  Trionyx  spiniferus  73;  Distribu¬ 
tion:  Mexico  73. 

Family  ALL0CREADI I  DAE 

Crepidostomum  cooperi  Hopkins,  1931  — 

Synonym:  Crepidostomum  ambloplitis  Hopkins,  1931;  C,  solidum  Van 
Cleave  and  Muel ler,  1932;  C,  fausti  Hunn inen  and  Hunter ,  1933;  Hab¬ 
itat:  digestive  tract;  Hosts:  Chelydra  serpentina  274;  Trionyx  mu - 
ticus  174;  Distribution:  Okla.  174,274;  Pertinent  Literature:  174. 

Family  ANG I 0D I CTY I  DAE 

Angiodictyum  anteroporum  Chattopadhyaya ,  1972  - 

Habitat:  intest ines ;  Hosts :  Chelonia  mydas  91;  Distribution:  India 
91. 

Angiodictyum  parallelum  ( Looss ,  1901)  Looss,  1902  - 

Synonym:  Micros caphidium  parallelum  Looss,  1 901  ;  Habi  tat :  large  in¬ 
testine;  Hosts:  Chelonia  mydas  1 44 ,  239,  240,  297;  Distribution: 
Egypt  144,  239,  240. 

Angiodictyum  poster ovitellatum  Chattopadhyaya,  1972  - 

Habi  tat :  i ntest  i nes  ;  Hosts :  Eretmochelys  imbricata  91 ;  Distribution : 
India  91. 
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Deuterobaris  chelonei  Gupta,  1961  - 

Habitat:  intest ines ;  Hosts :  Che  Ionia  my das  155;  Distribution:  Car¬ 
ibbean  Sea  155- 

Deuterobaris  proteus  (Brandes,  1 891 )  Looss,  1902  -- 
Synonym:  Monostomum  proteus  Brandes ,  1891 ;  Not ocotyle  proteus  (Bran¬ 
des,  1891)  Monticelli,  1892;  Monostomum  proteus  ("mit  Geschlecht- 
sprodukten")  of  Walter,  1893;  Baris  proteus  Looss,  1899;  Habitat: 
intestines;  Hosts:  Che  Ionia  mydas  42,  91,  144,  155,  238,  240,  297; 
Distribution:  Caribbean  Sea  155;  Egypt  144,  238,  240 ;  India  91; 
Mediterranean  Sea  42. 

Diotyangium  chelydrae  Stunkard,  1943  - 

Habitat:  large  intestine,  cloaca;  Hosts:  Chelydra  serpentina  274, 
392,  394;  Chrysemys  soripta  69;  Clermys  insoulpta  154;  Graptemys 
geographica  334;  Distribution:  La.  392;  Ohio  334;  Okla.  274;  Wis. 
154;  Mexico  69;  Pertinent  Literature:  69,  394. 

Micro scaphidium  aberrans  Looss,  1899  - 

Habitat:  esophagus,  stomach,  intestines;  Hosts:  Chelonia  mydas  70, 
129,  130,  1 44 ,  240;  Distribution:  Egypt  144,  240;  Ghana  1 30 ;  Pan¬ 
ama  70;  South  China  Sea  129;  Taiwan  129. 

Micro scaphidium  chelonei  Chattopadhyaya ,  1972  -- 
Habitat:  intest ines ;  Hosts :  Chelonia  mydas  91;  Distribution:  India 
91. 

Micro scaphidium  japonicum  Oguro,  1941  - 

Habitat:  intestines;  Hosts:  Chelonia  mydas  303;  Distribution:  Oki¬ 
nawa  303. 

Micro scaphidium  reticulare  (van  Beneden,  1859)  Looss,  1901  - 

Synonym:  Monostomum  reticulare  van  Beneden, 1859;  Microscapha  re¬ 
ticularis  (van  Beneden , 1 859)  Looss,  1899;  Habitat:  esophagus,  in¬ 
testines,  stomach;  Hosts :  Chelonia  my  das  29,  130,  1 44 ,  238,  239, 
240;  Eretomochelys  imbricata  464;  Distribution:  Puerto  Rico  464; 
Egypt  1 44 ,  238,  239,  240;  Ghana  130;  North  Sea  29;  Pertinent  Lit¬ 
erature:  240. 

Octangium  elongatum  Chattopadhyaya,  1972  — - 
Habitat:  intest ines ;  Hosts :  Chelonia  mydas  91;  Distribution:  India 
91. 

Octangium  hasta  Looss,  1902  — 

Habitat:  large  intestine;  Hosts:  Chelonia  mydas  144,  240;  Distri¬ 
bution:  Egypt  1 44 ,  240. 

Octangium  microrchis  Chattopadhyaya,  1972  - 

Habitat:  intestines;  Hosts:  Eretmochelys  inbricata  91;  Distribu¬ 
tion:  India  91 . 

Octangium  sagitta  (Looss,  1 899)  Looss,  1902  - 

Synonym:  Monostomum  proteus  ("ohne  Geschlechtsprodukte")  of  Walter, 
1893;  Microscapha  sagitta  Looss,  1899;  Micro scaphidium  sagitta 
(Looss,  1899)  Looss,  1 901  ;  Habi tat :  large  intestine,  rectum;  Hosts : 
Chelonia  mydas  91 ,  1 44 ,  197,  238,  240,  297;  Eretmochelys  imbricata 
464;  Distribution:  Puerto  Rico  464;  Austral  ia  197;  Egypt  1 44 ,  238, 
240,  India  91;  Pertinent  Literature:  240. 
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Ootangium  takanoi  Kobayashi,  1921  - 

Habitat:  intestines;  Hosts:  Chelonia  mydas  205;  Distribution:  Ma¬ 
laya  205. 

Ootangium  travassosi  (Ruiz,  1943)  Yamaguti,  1971  - 

Synonym:  Neootangium  travassosi  Ruiz,  1943;  Habitat:  large  intes¬ 
tine;  Hosts:  Chelonia  mydas  155;  Eretmochelys  imbrioata  464 ;  "Tar- 
taruga  marinha  ( sp . ? ) 1 1  340;  Distribution:  Puerto  Rico  464;  Brazil 
340 ;  Caribbean  Sea  155. 

Ootangium  trinidadi  (Gupta,  1962)  Yamaguti,  1971  - 

Synonym:  Neootangium  trinidadi  Gupta,  1962,  in  part ;  Habitat:  large 
intestine;  Hosts:  Chelonia  mydas  156;  Distribution:  Caribbean  Sea 
156. 

Po lyangium  oolymbi  (Poche,  1926)  Price,  1937  - 

Synonym:  Nephrobius  oolymbi  Poche,  1 926;  Habi tat :  digestive  tract; 
Hosts:  “marine  turtle11  459;  Pertinent  Literature:  459. 

Polyangium  linguatula  (Looss,  1899)  Looss,  1902  — 

Synonum:  Monostoma  reticulare  of  Walter,  1893;  Microsoapha  lingua¬ 
tula  Looss,  1899 ;  Monos tomurn  pseudamphistomum  Creplin,  l846  of  Kos- 
sack,  191 1 ;  Habitat :  intest i nes ,  rectum;  Hosts:  Chelonia  mydas  144, 
198,  206,238,  240,  268,  297,400;  Distribution:  Fla.  268;  Australia 
198,  Brazil  400;  Egypt  1 44 ,  238,  240;  Pertinent  Literature:  240. 

Polyangium  longiseminale  Chattopadhyaya ,  1972  — 

Habitat:  intestines;  Hosts:  Caretta  caretta  91;  Distribution:  India 
91. 

Polyangium  miyajimai  Kobayashi,  1915  - 

Habitat:  intestines;  Hosts:  Chelonia  mydas  140,  204,  205,  4l  1  ;  Dis¬ 
tribution:  Malaya  204,  205;  Mediterranean  Sea  (?)  41 1 . 

Family  AURI D I ST0M I  DAE 

Auridistomum  ohelydrae  (Stafford,  1900)  Stafford,  1905  - 

Synonym:  Distomum  ohelydrae  Stafford,  1900;  Rhytidodes  ohelydrae 
MacCallum,  1 921  ;  Pterygotomasohalos  attenuatus  Stunkard,  1924;  Cer- 
oaria  oonoavooorpa  Sizemore,  1936;  Tetrapapillatrema  oonoavooorpa 

(Sizemore,  1936)  Ralph,  1938;  Habitat:  intestines,  urinary  bladder, 
Hosts:  Chelydra  serpentina  53,  154,  334,  359,  360,  383,  451;  Dis¬ 
tribution:  Fla.  383;  Nebr.  53;  Ohio  334;  Okla.  451;  Wis.  154;  Can¬ 
ada  360;  Pertinent  Literature:  207,  208,  314,  330,  448. 

Auridistomum  georgiense  Bogitsch,  1959  — 

Habitat:  intestines;  Hosts:  Chelydra  serpentina  36;  Distribution: 
Ark.  97;  Ga.  36. 

Family  BRACHYC0EL II  DAE 

Braohyooelium  salamandrae  (Froelich,  1789)  LUhe,  1909  - 

Synonym:  Fasciola  salamandrae  Froelich,  1789;  Braohyooelium  orass- 
icolle  (Rudolphi,  1809)  St i les  and  Hassal 1  ,  1898;B.  hospi tale  (Staf¬ 
ford,  1900)  Looss,  1902;  B .  daviesi  Harwood,  1932;  B.  storeriae 
Harwood,  1932;  B.  dorsale  Byrd,  1937;  B .  georgianum  Byrd,  1937;  B. 
louisianae  Byrd,  1937;  B.  mesorohium  Byrd,  1 937;  Hab i tat :  small  in¬ 
testine;  Hosts:  Terrapene  Carolina  334;  "land  turtles"  331;  Dis- 
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tribution:  Mass.  331;  Ohio  334 ;  Comment:  Normally  a  parasite  of 
amphibians . 

Cymatocarpus  solearis  (Braun,  1899)  Braun,  1901  — ■- 
Synonym:  Distomum  soleare  Braun,  1899,  Habi tat :  intestines;  Hosts: 
Chelonia  my  das  48;  Distribution:  Type  locality  not  given. 

Cymatocarpus  undulatus  Looss,  1899  ~ — 

Synonym:  Distomum soleare  Braun,  1901;  Habitat:  stomach,  intestines; 
Hosts:  Caretta  oaretta  49,  1 44 ,  234,238,  245,  321;  Chelonia  mydas 
49,  71,79;  Lepidoohe lys  olivacea  304;  Distribution:  Fla.  234,245, 
321;  Adriatic  Sea  111;  Egypt  1 44 ,  238,  240;  Japan  304;  Mexico  71, 
79;  Pertinent  Literature:  71,  79,  93,  111,  240. 

Family  CALYCODIDAE 

Calyoodes  anthos  (Braun,  1899)  Looss,  1901  — 

Synonym:  Distomum  anthos  Braun,  1899;  Habitat:  intestines;  Hosts: 
Caretta  caretta  48,  239,  240;  Chelonia  mydas  77,  1 44 ,  240;  Distri¬ 
bution:  Egypt  144,  239,  240;  Japan  48;  Panama  77;  Comment:  Linton 
(1910)  reported  an  immature  Distomum  related  toCalycodes  in  Caretta 
caretta  from  the  Dry  Tortugas;  Pertinent  Literature:  49,  314. 

Caly codes  caboroj  oensis  Fischthal  and  Acholonu,  1978  — 

Habitat:  small  intestine;  Host:  Eretmochelys  imbricata  464;  Dis¬ 
tribution:  Puerto  Rico  464. 

Family  CEPHALOGON IM I  DAE 

Cepha logonimus  compactus  Stunkard,  1924  — 

Habitat:  intestines;  Hosts :  Chrysemys  floridana  383;  Distribution: 
Fla.  383. 

Cephalogomimus  vesicaudus  Nickerson,  1912  - 

Habitat:  intestines;  Hosts:  Chrysemys  script  a  274;  Graptemys  pseudo - 
geographica  274;  Kinostemon  subrubrum  274;  Trionyx  sp.  295;  T. 
spiniferus  53,  274;  Distribution:  Minn.  295;  Mo.  8;  Nebr.  53;  Okla. 
274;  Pertinent  Literature:  8. 

Family  DIPL0ST0MI DAE 

Diplcstomum  flexicaudum  (Cort  and  Brooks,  1928)  Van  Haitsma,  1930  - 

Synonym:  Cercaria  flexicauda  Cort  and  Brooks,  1928;  Habitat:  eye 
lens;  Hosts:  Chrysemys  picta  (experimental)  1 28 ;  "smal 1  green  spe¬ 
cies"  128. 

Family  G0RG0DERI DAE 

Bicomuata  caretta  Pearse,  1949  — 

Habitat:  gall  bladder;  Hosts:  Caretta  caretta  311;  Distribution: 
N.C.  311. 

Gorgodera  amplicava  Looss,  1899  — 

Synonym:  Distoma cygnoides  var.  A.  of  Bensley,  1897;  Hosts:  Chrysemys 
picta  (experimental)  1 46 ;  Pertinent  Literature:  212,  271,358;  Com¬ 
ment:  normally  a  parasite  of  amphibians. 

Plesiochorus  cymbiformis  (Rudolphi,  1 81 3)  Looss,  1901  — 

Synonym:  Distoma  cymbiformis  Rudolphi,  1 81 9 ;  Distomum  cymbiforme 
Diesing,  1 8  50 ;  Spathidium  cymbiformis  (Rudolphi,  1 81 9)  Looss,  1899; 
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Phyllodistomum  cymbiformis  (Rudolph!,  1819)  Braun,  1901;  P.  cymbi- 
formis  elongatus  Pigulevsky,  1953;  Habitat:  urinary  bladder,  rectum; 
Hosts:  Caretta  oaretta  49,  144,  239,  240,  245,  321  ,  371  ,  372;  Che- 
Ionia  mydas  70,  144,  240,  339;  Eretmochelys  imbricata  464;  Lepido- 
ohelys  olivaoea  304;  Distribution:  Fla.  245,321;  Puerto  Rico  464; 
Adriatic  Sea  49,  371;  Egypt  1 44 ,  239,  240;  France  339;  Japan  304 ; 
Panama  70;  Pertinent  Literature:  47,  240,  356,  371. 

Family  HERON IMI DAE 

Heronimus  mollis  (Leidy,  1 856)  Stunkard,  1964  - 

Synonym:  Mono stomum  molle  Leidy,  1 856 ;  Polyorchis  molle  Monti  cel  1  i , 
1893;  Distoma  ( Polyorchis )  molle  St i les  and  Hassal 1  ,  1894;  D.  (P. ) 
molle  seu  Poly  orchis  molle  St i les  and  Hassal 1 ,  1 894 ;  Pleorchis  mol¬ 
lis  (Leidy,  1 856)  Stiles,  1 89 6;  Heronimus  chelydrae  MacCal  lum,  1902; 
Aorchis  extensus  Barker  and  Parsons,  1914;  Heronimus  geomydae  Mac 
Cal  lum,  1921 ;  H.  matemum  MacCal  lum,  1921;  Habitat:  lungs;  Hosts: 
Chelydra  serpentina  1,  32,  102,  157,  246,  255,  270,  334,  355,379, 
414,415,451;  Chrysemys  picta  17,  53,  102,  121  ,  154,  157,  270,  334, 
348,  379,  4l4,  415;  C,  scripta  1,  270,  379;  Emydoidea  blandingii 
53,  157,  252,  334;  Graptemys  geographica  157,  379 ;  G,  pseudogeo- 

graphica  465;  Kinosternon  hirtipes  65,  66;  K.  subrubrum  157,  274, 
379;  Stemotherus  minor  195;  S.  ordoratus  157,  223,  379;  Distribu¬ 
tion:  Ala.  195;  Ark.  97;  111.  157,  270,  379,  435;  Ind.  102,  435; 

Iowa  157,  348,  379,  4l4,  415;  Ky.  379;  La.  1,  32;  Md.  379;  Mich. 

121,  435;  Minn.  17,  157;  Mo.  379;  Nebr.  53,  465;  N.C.  157,  379; 

Okl a .  246,  274,  355,  451;  Ohio  252,  334,  379;  Tex.  379;  Wis.  154; 

Canada  255;  Mexico  65,  66;  Pertinent  Literature:  81 ,  102,  152,153, 
246,  267,  379,  393,  4l4,  435. 

Family  MACR0DER0 1 D I  DAE 

Eustomos  chelydrae  MacCal lum,  1921  - 

Synonym:  Rhytidodes  chelydrae  MacCal lum,  1921;  Pterygomaschalos 
chelydrae  (MacCal lum,  1921 )  Perkins ,  1928;  Habitat:  small  intestine; 
Hosts:  Chelydra  serpentina  154,  252,  277;  Chrysemys  picta  121,  154, 
277,  465;  Stemotherus  minor  142;  Distribution:  Fla.  1 42 ;  Mich.  121 , 
277;  Nebr.  465;  N.Y.  252;  Wis.  154;  Pertinent  Li terature:  21 0 ,  21 4 , 
277,  279. 

Family  Ml CR0PHALLI DAE 

Microphallus  opacus  (Ward,  1894)  Ward,  1901  - 

Synonym:  Distoma  opacum  Ward,  1894;  Microphallus  ovatus  Osborn, 
1919;  Habitat:  intestines;  Hosts :  Chelydra  serpentina  332,  334; 
Chrysemys  picta  332,  333,  334;  Emydoidea  blandingii  333,  Grap¬ 
temys  geographica  332,  334;  Distribution:  Ohio  332,  333,  334;  Per¬ 
tinent  Literature:  334. 

Family  OP  I STH0RCH I  I  DAE 

Amphimerus  ovalis  (Barker,  1911)  Barker,  1911  — 

Synonym:  Opisthorchis  ovalis  Barker,  1911;  Habitat:  bile  ducts; 
Hosts  :  Stemotherus  odoratus  1 20;  Trionyx  muticus  13;  P.  spiniferus 
13;  Distribution:  Iowa  13;  Minn.  13;  N.C.  (7)  120. 
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Family  PACHYPSOLI DAE 

Paohypsolus  braehus  Barker,  1922  - 

Habitat:  stomach,  small  intestine;  Hosts:  Che  Ionia  mydas  79;  Ertet- 
moohelys  imbrieata  1  A;  Distribution:  Bermuda  1 4;  Mexico  79;  Per¬ 
tinent  Literature:  79* 

Paohypsolus  irroratus  (Rudolphi,  1819)  Looss,  1901  — 

Synonym:  Distomum  irrorata  Rudolphi,  1 81 9 ;  Paohypsolus  lunatus 

Looss,  1901;  Habitat:  intestines,  stomach;  Hosts :  Caret ta  oaretta 
23,  49,  113,  124,  144,  239,  240,  372;  Chelonia  mydas  47,  49,  339; 
Distribution:  Adriatic  Sea  339,  372;  Austral ia  197;  Egypt  1 44 ,  239, 
240;  England  23;  France  124,  339;  Mauritania  113;  New  Guinea  47; 
Pertinent  Literature:  124,  240. 

Paohypsolus  ovalis  Linton,  1910  - 

Synonym:  Paohypsolus  tertius  Pratt,  1 91 4;  Habi tat :  intest i ne,  stom¬ 
ach;  Hosts:  Caretta  oaretta  234,  321  ;  Chelonia  mydas  77;  Eretmoohe lys 
imbrieata  464;  Distribution:  Fla.  234,321;  Puerto  Rico  464;  Panama 
77;  Pertinent  Literature:  77* 

Paohypsolus  puertorioensis  Fischthal  and  Acholonu,  1976  - 

Habitat:  stomach;  Host:  Eretmochelys  imbrieata  464;  Distribution: 
Pureto  Rico  464. 

Family  PARAMPH I STOM ! DAE 

Allas sostoma  magnum  Stunkard,  1916  — 

Habitat:  intestines,  cloaca;  Hosts:  Chelydra  serpentina  12;  Chry- 
semys  soripta  1  ,  32,  159,  307,  377,  378;  Distribution:  111.  377, 
378;  La.  1,  32;  Okla.  159. 

Allas sos tomoides  che lydrae  (MacCallum,  1918)  Yamaguti,  1958  — 
Synonym:  Paramphistomum  chelydrae  MacCallum,  1918;  Habitat:  rectum; 
Hosts:  Chelydra  serpentina  52,  53,  249;  Chrysemys  picta  52,  53; 
Graptemys  pseudogeographioa  52,  53;  Distribution:  Nebr.  52,  53;  La. 
52. 

Allas sos tomoides  parvum  (Stunkard,  1916)  Travassos,  1934  — 
Synonym:  Cercaria  inhabilis  Cort,  1915;  Allastoma  parvum  Stunkard, 
1916;  Cercaria  convoluta  Faust,  1919;  Paramphistomum  chelydrae  Mac 
Call  urn,  1918  of  Skrjabin,  1949;  Allassostoma  (Allas  so stomoides) 
parvum  Stunkard,  1924;  Habitat :  intestine,  rectum,  urinary  bladder, 
lung;  Hosts:  Chelydra  serpentina  26,  52,  53,  209,  334,  377,  378, 
383,  451 ;  Chrysemys  floridana  383,  411;  C.  piota  52,  53,  121  ,  154, 
411;  Sternotherus odoratus  32;  Distribution:  Fla.  383;  111.  26,  377, 
378;  La.  32,  Md.  209;  Mich.  121;  Nebr.  52,  53;  Ohio  334;  Okla.  451; 
Wis.  154;  Pertinent  Literature:  26,  52,  209,  383,  391. 

Nematophila  grandis  (Diesing,  1839)  Travassos,  1934  — 

Synonym:  Amphistoma  grande  Diesing,  1839;  Amphistomum  grande  Die¬ 
sing,  1851 ;  Nematophila  ovalis  Cordero  and  Vogel  sang ,  1940;  Alios - 
sostoma  venezuelensis  Cordero  and  Vogelsang,  1940;  Paramphistomum 
argentinum  Cordero  and  Vogelsang,  1940  of  Caballero,  Zerecero  and 
Grocott,  1 958 ;  Habi tat :  d igest ive  tract ;  Hosts :  Malaolemys  terrapin 
(?)  367;  Pertinent  Literature:*  78,  166,  459;  Comment:  Since  this 
trematode  is  predominantly  a  neotropical  parasite,  it  is  of  doubt¬ 
ful  occurrence  in  North  American  turtles. 
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Ophioxenos  dienteros  Sumwal t ,  1926  — 

Habitat:  cloaca;  Hosts :  Clermys  marmorata  404;  Distribution:  Oregon 
404;  Comment:  Normally  a  parasite  of  garter  snakes  (Thamnophis) . 

Schizamphistomoides  chelonei  Gupta,  1 96 1  --- 
Habitat:  large  intestine;  Hosts:  Chelonia  my  das  155;  Distribution: 
Trinidad  155. 

Schizamphistomoides  spinulosum  (Looss ,  1901)  Stunkard,  1925  - 

Synonym:  Amphistomum spinulosum  Looss,  1901  ;  Sahizamphistdmum  spin¬ 
ulosum  Fuhrmann,  1 928 ;  Paramphistomum  spinulosum  Gohar ,  1 934;  Hab¬ 
itat:  small  intestine,  large  intestine,  rectum;  Hosts:  Chelonia 
mydas  11 ,  130,  144,  155,  239,  240,  297 ,  324,  4l 1 ;  Distribution: 
Brazil  41 1  ;  Caribbean  Sea  155;  Egypt  144,  239,  240;  Ghana  1 30;  Pan¬ 
ama  7-7;  Pertinent  Literature:  77,  240 ,  324. 

Schizamphistomoides  tabascensis  Caba 1 lero  and  Sokolof f ,  1 935 
Habitat :  large  intestine,  cloaca ;  Hosts :  Chrysemys  scripta  61 ,  78, 
405 ,  406;  Di str i but  ion :  Mex i co  61 ,  78,  405,  406;  Panama  78;  Per- 
t i nent  L i terature :  79 • 

Schizamphistomum  scleroporum  (Crepl in,  1 844)  Looss ,  1 91 2  — 
Synonym:  Amphistomum  scleroporum  Crepl in ,  1844 ;  Paramphistomum  pa¬ 
pillosum  MacCal lum,  1916;  S chi zamphi stoma  see loporum  Fuku i ,  1929; 
Habitat :  intestines;  Hosts :  Caretta  caretta  41 1  ;  Chelonia  mydas 
1 97 ,  247,  411;  Eretmochelys  imbricata  464 ;  Di str i but  ion :  Puerto 
Rico  464;  Austral ia  197;  Brazi 1  41 1  ;  Pertinent  Li terature :  129,  391  . 

Schizamphistomum  taiwanense  Fi schthal  and  Kuntz ,  1 975 
Hab i tat :  smal 1  intestine;  Hosts :  Chelonia  mydas  129;  Distribution: 
Taiwan  1 29. 

Family  PLAG 1 0RCH I  I  DAE 

Enodiotrema  instar  Looss ,  1 901  - 

Habi tat :  i ntest i nes ;  Hosts :  Caretta  caretta  144,239,240;  D i str i - 
but  ion :  Egypt  144,  239,  240;  Pertinent  Literature:  240. 

Enodiotrema  megachondrus  (Looss ,  1 899)  Looss ,  1 901  -■ — 

Synonym:  Enodia  megachondrus  Looss ,  1899;  Enodiotrema  megachondrum 

(Looss ,  1 899)  Braun ,  1901;  Monos tomum  caovanae  Ko 1 1  a r  in  Braun , 
1 901  ;  Habi  tat :  intestines,  stomach;  Hosts:  Caretta  caretta  49,  123, 
1 44 ,  239,  240;  Che  Ionia  mydas  79,  1 44 ,  239,  240,  297 ;  Distribution: 
Egypt  1 44 ,  239,  240;  Mex i co  79;  Pertinent  Literature:  49,79,111, 
123,  240. 

Enodiotrema  reductum  Looss ,  1 901  — 

Habitat:  intestines;  Hosts:  Caretta  caretta  144,  239,  240;  Che  Ionia 
mydas  70;  Eretmoche lys  imbricata  304,  464;  D i str i but  ion :  Puerto 
Rico  464;  Egypt  1 44 ,  239,  240;  Japan  304;  Panama  70;  Pertinent  Lit¬ 
erature  :  240. 

Paralepoderma  acariaeum  (Looss ,  1 902)  Yamagut i ,  1 971  — 

Synonym:  Enodiotrema  acariaeum  Looss ,  1902;  Habi tat :  i ntest i ne; 
Hosts :  Caretta  caretta  1 44 ,  240;  Chelonia  mydas  240 ;  Distribution: 

Egypt  1 44,  240. 
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Eneumatophilus  variabilis  (Leidy,  1856)  Odhner,  1910  - 

Synonym:  Distomwn  variabile  Leidy,  1 856;  Eenifer  variabilis  (Leidy, 
1856)  Pratt,  1903;  Styphlodora  variabilis  (Leidy,  1 856)  de  Faria, 
1 91 1 ;  Habitat:  lungs;  Hosts:  Chrysemys  scripta  32;  Distribution: 
Ark.  97;  La.  32;  Comment:  Normally  a  parasite  of  aquatic  snakes. 

Styphlotrema  solitarium  (Looss,  1899)  Odhner,  1910  — 

Synonym:  Stephy lodora  solitaria  Looss,  1899;  Eenifer  solitarius 
(Looss,  1899)  Pratt,  1903;  Habitat:  intest ines;  Hosts:  Caretta  car - 
etta  144,  238,  240,  245;  Eretmcchelys  imbricata  464;  Distribution: 
Fla.  245;  Puerto  Rico  464;  Egypt  1 44 ,  240;  Pertinent  Literature: 
126,  240. 

Family  PR0N0CEPHALI DAE 

Adenogaster  serialis  Looss,  1901  - 

Habitat:  intestines;  Hosts:  Caretta  caretta  1 44,  239,240;  Chelonia 
mydas  77,  79;  Eretmcchelys  imbricata  313;  Distribution:  Cuba  313; 
Egypt  144,  239,  240;  Mexico  79;  Panama  77;  Pertinent  Literature: 
77,  79,  240. 

Astr orchis  renicapite  (Leidy,  1 856)  Poche,  1926  - 

Synonym:  Mono  sternum  renicapite  Leidy,  1 856 ;  Af.  nephrocephalum  Die¬ 
sing,  1858;  Mono  stoma  sphargidis  MacCallum,  1 921 ;  Pyelosomum  sphar- 

gidis  MacCallum,  1921,  nomen  nudum;  P.  renicapite  (Leidy,  1 856)  Ruiz, 
1946 ;Astorchis  sphargidis  (MacCallum,  1921 )  Skrjabin,  1955;  Habitat : 
intestines:  Hosts:  Dermochelys  coriacea  184,  21 8,  223,  252,  268; 
Distribution:  Mass.  252;  Tex.  268;  Indian  Ocean  2 1 8 ;  Tunisia  1 84 ; 
Pertinent  Literature:  49,  2 1 8 . 

Charaxicephalus  loosi  Mehra,  1939  — 

Habitat:  intestine;  Hosts:  Chelonia  mydas  284;  Distribution:  Pak¬ 
istan  284. 

Charaxicephalus  robustus  Looss,  1901  - 

Habitat:  stomach,  intestine;  Hosts:  Chelonia  mydas  144,  239,  240; 
Distribution:  Egypt  1 44 ,  239,  240;  Pertinent  Literature:  240. 

Cricocephalus  albus  (Kuhi  and  van  Hasselt,  1822)  Looss,  1899  - 

Synonym:  Monostomum  album  Kuhl  and  van  Hasselt,  1822;  Cricocephalus 
delitescens  Looss,  1899;  C.  koidzumii  Kobayashi,  1915;  Habitat: 
stomach,  intestine;  Hosts:  Caretta  caretta  49,  234,  238,  240;  Che¬ 
lonia  mydas  49,  77,  92,  129,  144,  155,  204,  205,  238,  240,  297,  301, 
341,  352;  Eretmochelys  imbricata  197,  464;  Distribution:  Fla.  234; 
Puerto  R i co  464 ;  Austra 1 ia  1 97 ;  Braz i 1  341;  Car i bbean  Sea  1  55 ;  Egypt 
144,  238,  240;  India  92,  352;  Isle  der  Cocotiers  215;  Japan  301; 
Malaya  204,  205;  New  Guinea  238;  Panama  77;  South  China  Sea  129; 
Tiawan  129;  Pertinent  Literature:  47,  77,  240. 

Cricocephalus  americanus  Perez  Vigueras,  1955  - 

C.  delitescens  Looss ,  1 899  of  L i nton ,  1 91 0 ;  Hab i tat :  stomach;  Hosts: 
Caretta  caretta  234;  Eretmochelys  imbricata  313;  Distribution:  Fla. 
234;  Cuba  313. 

Cricocephalus  indicus  Chat topadhyaya ,  1972  - 

Hab i tat :  stomach ;  Hosts  :  Chelonia  mydas  92 ;  D i st r i but  ion :  India  92; 
Pertinent  Literature  129. 
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Cricocephalus  megastomus  Looss,  1902  - 

Habitat:  stomach,  small  intestine;  Hosts:  Chelonia  my das  92,  129, 

1  44 ,  240,297,  352;  Eretmochelys  imbrioata  464;  Distribution:  Puerto 
Rico  464;  Egypt  1 44 ,  240;  India  92,  352;  Taiwan  129. 

Criooaephalus  resectus  Looss,  1902  - 

Synonym:  Mono s toma  macr or chis  Brandes,  1 892  of  Kossack,  1911;  Hab¬ 
itat:  stomach,  intestine;  Hosts:  Chelonia  mydas  129,  144,206,  240; 
Distribution:  Egypt  1 44 ,  240;  South  China  Sea  129. 

Criooaephalus  ruber  ( Kuh 1  and  van  Hasselt,  1822)  Looss,  1 899  - 

Synonym:  Monostomum  rubum  Kuhl  and  van  Hasselt,  1822;  Habitat:  stom¬ 
ach;  Hosts:  Chelonia  mydas  197,  215;  Distribution:  Australia  197; 
Isles  de  Cocotiers  215;  Pertinent  Literature:  47,  49. 

Desmogonius  desmogonius  Stephens,  1911 
Habitat:  stomach,  small  intestine;  Hosts:  Chelonia  mydas  96,  129, 
268,  3*63 ;  Distribution:  Fla.  268;  Nicaragua  363;  South  China  Sea 
96,  129;  Taiwan  129;  Pertinent  Literature:  96. 

Desmogonius  loossi  Chattopadhyaya ,  1972  - 

Habitat:  stomach ;  Hosts  :  Caretta  Caretta  92 ;  D  i  str  i  but  ion :  India  92. 

Dias chis tor ohis  ellipticus  (Pratt,  1914)  Price,  1931  — 

Synonym:  Wilderia  elliptioa  Pratt,  1  91  4 ,  Dias ohis tor chis  pandus  of 

Mehra,  1  932,  i  n  part ;  Hab i tat :  stomach;  Hosts:  Caretta  caretta  321; 
Distribution:  Fla.  321;  Pertinent  Literature  356. 

Dias chis tor chis  lateralis  Oguro,  1936  - 

Habitat:  i ntest i nes ;  Hosts  :  Chelonia  mydas  301  ;  Distribution:  Japan 
301 ;  Pertinent  Literature  356. 

Diaschistorchis  pandus  (Braun,  1 901 )  Johnston,  1913  - 

Synonym:  Monostomum  pandum  Braun,  1 901  ;  Synechorchis  megas  Barker, 
1  922  of  Mehra,  1932;  Wilderia  elliptioa  Pratt,  1914  of Oguro,  1936; 
Habitat:  stomach,  intestine;  Hosts:  Caretta  caretta  49,  321;  Che¬ 
lonia  mydas  1 98 ;  Eretmochelys  imbrioata  1 4 ,  92,  198,  301  ,  312,  31  3, 
352,  464;  Distribution:  Fla.  321;  Puerto  Rico  464;  Australia  1 98 ; 
Bermuda  14;  Cuba  312,  313;  India  92,  352;  Italy  49;  Japan  301;  Per¬ 
tinent  Literature:  356. 

Diaschistorchis  prafullai  Chattopadhyaya,  1972  - 

Habitat:  stomach ;  Hosts  :  Chelonia  mydas  92 ;  D i s t r i but  ion :  India  92. 

Epibathra  crassa  (Looss,  1 901 )  Looss,  1902  - 

Synonym:  Glyphicephalus  crassus  Looss,  1901;  Pyelosomum  crassum 

(Looss,  1901)  Ruiz, 1946;  Habitat:  large  intestine;  Hosts:  Caretta 
caretta  144,239,240;  Chelonia  mydas  341  ;  D ? st r i but  ion :  Braz i 1  341  ; 
Egypt  1 44 ,  239,  240;  Pertinent  Literature:  240,  341. 

Epibathra  stenobursata  Fischthal  and  Acholonu,  1976  - 

Habitat:  large  intestine;  Host:  Eretmochelys  imbrioata  464;  Dis¬ 
tribution:  Puerto  Rico  464. 

Glyphicephalus  latus  Fischthal  and  Acholonu,  1976  - 

Habitat:  stomach,  intestines;  Host:  Eretmochelys  imbrioata  464; 
Distribution:  Puerto  Rico  464. 
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Glyphioephalus  lobatus  Looss,'  1901 
Synonym:  Pleurogonius  lobatus  (Looss,  1901)  Ruiz,  1 946 »  Habitat: 
intestines;  Hosts:  Che  Ionia  my  das  77,  129,144,239,240,  297,  341  ; 
Eretmochelys  imbrioata  341,  *+64;  Distribution:  Puerto  Rico  464 ; 
Brazil  341;  Egypt  1 44 ,  239,  240;  Panama  77;  Taiwan  129;  Pertinent 
Literature:  77,  240,  341. 

Glyphioephalus  solidus  Looss,  1901  - 

Synonym:  Pleurogonius  solidus  (Looss,  1901)  Ruiz,  1946;  Habitat: 
intestine;  Hosts:  Chelonia  my  das  77 ,  144,  239,  240,  341;  Eretmo- 
ohelys  imbrioata  313;  Distribution:  Brazil  341  ;  Cuba  313;  Egypt  1 44 , 
239,  240;  Panama  77;  Pertinent  Literature:  240. 

Maoravestibulum  eversum  Hsu,  1937  — 

Habitat:  intest i nes ;  Hosts  :  Chelydra  serpentina  (experimental)  179; 
Chrysemys  piota  (experimental)  179;  C.  soripta  (experimental)  179; 
Graptemys  geographioa  179,  334;  D i str i but  ion :  Mich.  179;  Ohio  334; 
Pertinent  Literature:  106,  217,  337,  356;  Comment:  Maturity  not 
obtained  in  experimental  infections  (Hsu,  1937). 

Maoravestibulum  kepneri  Jones,  Mounts  and  Wolcott,  1945 
Habitat:  small  intestine;  Hosts:  Chrysemys  conoinna  200;  C.  soripta 
200;  Distribution:  Tex.  200;  Pertinent  Literature:  106,  356. 

Maoravestibulum  kraatzi  Damian,  1961 
Habitat:  intestines;  Hosts:  Chrysemys  floridana  106;  Distribution 
Fla.  106. 

Maoravestibulum  obtusioaudum  Mackin,  1930  — 

Synonym:  Cercaria  infraoaudata  Horsfal  1  ,  1 930;  Habitat:  intestines; 
Hosts:  Chrysemys  oonoinna  178;  C,  soripta  40,  178,  258;  Graptemys 
geographioa  178;  G.  pseudogeographioa  177,  1 78 ;  D i str i but  ion :  Okla. 
178,  258;  S.C.  40;  Tenn.  178;  Pertinent  Literature:  1 06 ,  178,217, 
356. 

Medioporus  oheloniae  Oguro,  1936  — 

Synonym:  Pleurogonius  oheloniae  (Oguro,  1936)  Ruiz,  1 946 ;  Hab i tat : 
not  given;  Hosts:  Chelonia  my  das  301;  Distribution:  Japan  301. 

Medioporus  maorophallus  Oguro,  1936 
Synonym :  Pleurogonius  maorophallus  (Oguro,  1936)  Ruiz,  1946;  Hab¬ 
itat:  not  given;  Hosts:  Eretmochelys  imbrioata  301;  Distribution: 
Japan  301 . 

Metacetabulum  invaginatum  Teixeira  de  Frietas  and  Lent,  1938  - 

Habitat:  intestines;  Hosts:  Chelonia  my  das  400;  Eretmochelys  im¬ 
brioata  464;  Distribution:  Puerto  Rico  464;  Brazil  400;  Pertinent 
L i terature :  294 ,  341 . 

Metacetabulum  karaohiense  Mujib  Bilqees,  1974  - 

Habitat:  intestine;  Hosts:  Chelonia  my  das  294;  Distribution:  Pak¬ 
istan  294. 

Metacetabulum  yamagutii  Chattopadhyaya ,  1972  - 

Habitat:  i ntest i nes ;  Hosts  :  Caretta  oaretta  92 ;  D i str i but  ion :  India 
92;  Pertinent  Literature:  294. 

Myosaocus  chelonei  Chattopadhyaya,  1972  - 
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Habitat:  intestines;  Hosts:  Chelonia 'mydas  92 ;  D i st r i but  ion :  India 
92. 

Neoorioooephalus  vitallani  Gupta,  1962  - 

Habitat:  intestines;  Hosts:  Chelonia  mydas  156;  Distribution:  Car¬ 
ibbean  Sea  156. 

Pleurogonius  amerioanus  Caballero,  Zerecero  and  Grocott,  1955  t~ 
Habitat:  intestines;  Hosts:  Chelonia  mydas  77 ;  Distribution:  Pan¬ 
ama  77. 

Pleurogonius  bilobus  Looss,  1901  — 

Habitat:  intestines;  Hosts:  Chelonia  mydas  1 44 ,  239 ,  240;  Distri¬ 
bution:  Egypt  144,  239,  240;  Pertinent  Literature:  240. 

Pleurogonius  oarettae  Chattopadhyaya ,  1972  - 

Habitat:  intestines;  Hosts:  Caretta  caretta  92;  Distribution:  India 
92. 

Pleurogonius  ohelonii  Mehra,  1939  - 

Synonym:  Pleurogonius mehrai  Ruiz,  1946;  Habitat:  intestines;  Hosts: 
Chelonia  mydas  155,  284;  Distribution:  Caribbean  Sea  155;  Pakistan 
284;  Pertinent  Literature:  341. 

Pleurogonius  grocotti  Caballero,  1954  --- 
Habitat:  intestines;  Hosts:  Chelonia  mydas  70;  Distribution:  Pan¬ 
ama  70. 

Pleurogonius  karachii  Mehra,  1939  - 

Habitat:  small  intestine;  Hosts:  Chelonia  mydas  284;  Distribution: 
Pakistan  284. 

Pleurogonius  keamarii  Mehra,  1939  — 

Habitat:  small  intestine;  Hosts:  Chelonia  mydas  284;  Distribution: 
Pakistan  284. 

Pleurogonius  laterouterus  Fischthal  and  Acholonu,  1976  - 

Habitat:  1  a rge  i n tes t i ne ;  Host:  Eretmoohelys  imbricata  464;  Distri¬ 
bution:  Puerto  Rico  464. 

Pleurogonius  linearis  Looss,  1 901  - 

Habitat:  intestine;  Hosts:  Chelonia  mydas  144,239,240,  301,  341; 
Eretmoohelys  imbrioata  7 6 ,  464 ;  Distribution:  Puerto  Rico  464;  Bra¬ 
zil  341;  Egypt  144,239,240;  Japan  301;  Mexico  76;  Pertinent  Lit¬ 
erature  :  240 ,  341 . 

Pleurogonius  longibursatus  Perez  Vigueras,  1955  - 

Habitat:  intestines;  Hosts:  Eretmoohelys  imbrioata  313;  Distribu¬ 
tion:  Cuba  313* 


Pleurogonius  longiusoulus  Looss,  1901  — ■ 

Synonym:  Monostoma  trigonooephalum  Rudolphi,  1 809  of  van  Beneden, 
1859;  Pleurogonius  trigonooephalus  Ruiz, 1946;  Habitat:  intestines; 
Hosts:  Caretta  oaretta  92,  341,  352;  Chelonia  mydas  29,  70,  92, 

144,  239,  240,  352;  Distribution:  Brazil  341;  Egypt  144,239,240; 
India  92,  352;  North  Sea  29;  Panama  70;  Pertinent  Literature:  240, 
341 ,  428. 


Pleurogonius  malaolemys  Hunter,  1961  - 

Habitat:  small  intestine;  Hosts :  Chelonia  mydas  (experimental)  188; 
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Malaclemys  terrapin  187;  Distribution:  N.C.  187;  Pertinent  Litera¬ 
ture:  188. 

Pleurogonius  mandapamens i s  Chattopadhyaya ,  1972  — 

Habitat:  intestine; Hosts:  Eretmochelys  imbrioata  92 ;  D i str i but  ion : 
India  92. 

Pleurogonius  minutissimus  Looss,  1901  — 

Habitat:  intestines,  cloaca;  Hosts:  Chelonia  my das  1 44,  239,  240 ; 
Distribution:  Egypt  144,  239,  240 ;  Pertinent  Literature:  240. 

Pleurogonius  ozakii  Oguro,  1938  - 

Habitat:  intestines;  Hosts:  Chelonia  my  das  92,  352;  Eretmochelys 

imbrioata  301;  Distribution:  India  92,  352;  Japan  301. 

Pleurogonius  puertoricensis  Fischthal  and  Acholonu,  1978  - 

Habitat:  large i ntest ine;  Host:  Eretmochelys  imbrioata  h 64;  Distri¬ 
bution:  Puerto  Rico  464. 

Pleurogonius  sindhii  Mehra,  1939  - 

Habitat:  intestines;  Hosts:  Chelonia  my  das  77,  284;  Distribution: 
Pakistan  284;  Panama  77;  Pertinent  Literature:  77. 

Pleurogonius  trigonocephalus  (Rudolphi,  1 809)  Looss,  1901  — 
Synonym:  Monostoma  trigonocephalum  Rudolphi,  1809;  Planar ia  my dae 
Braun  in  Rudolphi,  1 809 ;  Monostomum  trigonocephalum  Diesing,  1850; 
Habitat:  stomach,  intestines;  Hosts:  Caretta  caretta  1 44 ,  239,240, 
245,  34 1 ;  Chelonia  mydas  338;  Eretmochelys  imbrioata  27,  197,313, 
464;  Distribution:  Fla.  245,  Puerto  Rico  464;*  Austra 1 ia  197;  Bra¬ 
zil  341;  Cuba  313;  Egypt  144,  239,  240;  France  338;  Ireland  27; 
Pertinent  Literature:  240,  341. 

Pleurogonius  truncatus  Prudhoe,  1944  — 

Habitat:  stomach;  Hosts:  Eretmochelys  imbrioata  328;  Distribution: 
Australia  328;  Comment:  The  genus  Pleurogonius  is  in  need  of  re- 
evaluation.  It  seems  strange  that  Chelonia  mydas  should  host  nine 
different  species  of  Pleurogonius ;  probably  several  of  these  are 
synonomous . 

Pronocephalus  mehrai  Chattopadhyaya,  1972  --- 
Synonym:  Pronocephalus  obliquus  of  Mehra,  1 939;  Habitat :  intestine; 
Hosts:  Caretta  caretta  92 ;  Chelonia  mydas  284;  Distribution:  India 
92;  Pakistan  284. 

Pronocephalus  obliquus  Looss,  1901  --- 
Synonym:  Monostoma  trigonocephalum  (Rudolphi,  1 809)  of  Looss,  1899; 
Pronocephalus  trigonocephalus  (Rudolphi,  1 809)  of  Looss ,  1 899 ;  Hab¬ 
itat:  intestines,  stomach;  Hosts:  Chelonia  mydas  7!,  92,  144,  238, 
239,240,297,  301,  341;  Distribution:  Brazil  341;  Egypt  1 44 ,  238, 

239,  240;  I nd i a  92 ;  Japan  301  ;  Panama  77;  Pertinent  Literature:  77, 

240,  284,  341. 

Pyelosomum  cochlear  Looss,  1899  — 

Habitat:  urinary  bladder,  intestine;  Hosts:  Chelonia  mydas  70,  1 44 , 
238,  240,  296,  297;  Distribution:  Egypt  1 44 ,  238,  240;  Panama  70; 
Pertinent  Literature:  240. 

Pyelosomum  longicaecum  Luhman,  1935  — 
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Habitat:  i  ntest  i  nes  ;  Hosts  :  Caretta  caretta  245;  Distribution:  Fla. 
245. 

Pyelosomum  parvum  Prudhoe,  1944  - 

Habitat:  stomach;  Hosts:  Eretmoohelys  imbricata  328 ;  D i str i but  ion : 
Aust ra 1 i a  328 . 

Pyelosomum  posterorohis  Oguro,  1936  - 

Habitat:  i ntest i nes ;  Hosts  :  Chelonia  mydas  77;  Eretmoohelys  imbri- 
oata  301,  464;  Distribution:  Puerto  Rico  464;  Palao  Island  301; 
Panama  77;  Pertinent  Literature:  77* 


Pyelosomum  solum  Cha t topadhyaya ,  1972  - 

Habitat:  urinary  bladder;  Hosts:  Eretmoohelys  imbricata  92;  Dis¬ 
tribution:  India  92. 

Ruibephalus  minutus  (Ruiz,  1946)  Skrjabin,  1955  — 

Synonym:  Pronooephalus minutus  Ruiz, 1946;  Habitai :  not  given; Hosts: 
"Tartaruga  marinha"  (host  spec i es  not  ident i f ied)  341 ;  D i str i but  ion : 
Brazil  341. 

Teloporia  aspidoneotes  (MacCallum,  1917)  Fukui,  1933  — 

Synonym :  Paramphistomum  aspidoneotes  MacCallum,  1  91  7 ;  Opisthoporus 
aspidoneotes  (MacCallum,  1917)  Fukui,  1929;  Habitat:  oviduct,  in¬ 
testines;  Hosts:  Trionyx  ferox  248,  322,  394;  T.  spiniferus  322, 
390,  394;  Distribution:  111.  (?)  390;  Mass.  (Woods  Hole)  322;  N.Y. 
322;  Pertinent  Literature:  322,  390,391,  394;  Comment:  Type  hosts 
were  no  doubt  captives,  as  neither  T.  ferox  nor  T.  spiniferus  nat¬ 
urally  occur  at  New  York  or  Woods  Hole,  Massachusetts. 


Family  PR0TER0D I PL0ST0M I  DAE 


Herpetodiplostomum  delillei  Zerecero,  1947  - 

Habitat:  i ntest i nes ;  Hosts :  Chelydra  serpentina  405,  406 ,  46 1  ;  Dis¬ 
tribution:  Mexico  405,  406,  46 1 . 

Family  RHYTID0DIDAE 

Rhytidodes  gelatinosus  (Rudolphi,  1819)  Looss,  1901  - 

Synonym :  Distoma  gelatinosum  Rudolphi,  1 8 1 9 ;  Distomum  gelatinosum 

Diesing,  1  8 50 ;  Rhytidodes  seoundus  Pratt,  1914;  Habitat:  intestines; 
Hosts:  Caretta  oaretta  49,  123,  124,  1 44 ,  239,  240,  245,  321,  371, 
372;  Chelonia  mydas  49,  70,  79,  240,  294,  339;  Eretmoohelys  imbri¬ 
oata  313,  350,  464;  Distribution:  Fla.  245,  321;  Puerto  Rico  464; 
Australia  197;  Cuba  313;  Egypt  144,239,240;  France  123,124,339; 
India  350;  Indian  Ocean  49;  Italy  371,  372;  Mexico  70,  79,  339; 

Paki stan  294 ;  Panama  70 ,  339 ;  Pertinent  Literature:  47,70,79,  123, 
240,  294,  314,  350. 


Rhytidodes  indious  Simha  and  Chattopadhyaya ,  1969  - 

Habitat:  intestines;  Hosts:  Eretmoohelys  imbricata  350;  Distribu¬ 
tion:  India  350. 
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Rhytidodoid.es  intestinalis  Price,  1939  — 

Habitat:  small  intestine,  gall  bladder;  Hosts:  Chelonia  my  das  70, 
297,  326;  Distribution:  Panama  (Pacific)  70. 

Rhytidodoides  similis  Price  1939  - 

Habitat:  liver, gall  bl adder ,  b i  1  e  duct ;  Hosts :  Caretta  caretta  350; 
Chelonia  my das  70,296,297,326,357;  Distribution:  I  nd  i  a  350 ;  Pan¬ 
ama  (Pacific)  70;  Pertinent  Literature:  70,  357. 

Family  SPIRORCHI I  DAE 

Amphiorchis  amphiorchis  Price  1 93^+  — ~ 

Habitat:  visceral  blood  vessels;  Hosts:  Chelonia  mydas  323;  Eret- 
mochelys  imbricata  ASA;  Distribution:  From  specimen  which  died  at 
National  Zoo,  Washington,  D.C.  323;  Puerto  Rico  A6A. 

Amphiorchis  caborojoensis  Fischthal  and  Acholonu,  1976  - 

Habitat:  blood  vessel s  of  1 ungs ;  Host:  Eretmochelys  imbricata  A6A; 
Distribution:  Puerto  Rico  A6A. 

Amphiorchis  lateralis  Oguro,  1938  — 

Habitat:  blood  vessel s  of d igest i ve  tract;  Hosts:  Eretmochelys  im¬ 
bricata  302;  Distribution:  Palao  Island  302. 

Carettacola  bipora  Manter  and  Larson,  1950  - 

Habitat:  from  intestinal  washings,  abdominal  blood  vessels  (?); 
Hosts:  Caretta  caretta  269;  Distribution:  Fla.  269. 

Diarmost orchis  blandingi  (MacCallum,  1926)  Ejsmont,  1927  - 

Synonym:  Spir  orchis  blandingi  MacCa  1  1  um ,  1  926 ;  Habitat:  lung;  Hosts: 
Emydoidea  blandingii  53,  1 8 3 ,  2 5 A ;  Distribution:  Nebr.  53- 

Haemoxenicon  stunkardi  Martin  and  Bamberger,  1952  - 

Synonym:  Haemoxenicon  chelonenecon  Mart i n  and  Bamberger ,  1952;  Hab¬ 
itat:  mesenteric  vessels;  Hosts:  Chelonia  mydas  77 ,  272 ;  D i st r i bu- 
tion:  Baja  California  272;  Panama  77,  Pertinent  Literature:  77. 

Hapalorhynchus  evaginatus  Byrd,  1939  - 

Hab i tat :  mesenteric  blood  vessels;  Hosts:  Trionyx  spiniferus  60; 
Distribution:  Tenn.  60. 

Hapalorhynchus  foliorchis  Brooks  and  Mayes,  1975  - 

Habitat :  circulatory  system;  Hosts:  Chelydra  serpentina  53;  Dis¬ 
tribution:  Nebr .  53. 

Hapalorchynchus  gracilis  Stunkard,  1922  - 

Habitat:  arteries;  Hosts:  Chelydra  serpentina  1 5A,  380;  Distribu¬ 
tion:  Ind.  380 ;  Wis.  15A;  Pertinent  Literature:  382 

Hapalorhynchus  reelfooti  Byrd,  1939  - 

Habitat:  blood  vessels;  Hosts:  Sternotherus  odoratus  60;  Distribu¬ 
tion:  Tenn.  60. 

Hapalorhynchus  stunkardi  Byrd,  1939  — 

Synonym:  Telorchis  stunkardi  Connelly,  1 97A  ;  Hab i tat :  bloodvessels 
of  lung;  Hosts:  Chelydra  serpentina  A65 ;  Sternotherus  minor  60; 

Distribution:  Ark.  97;  Ga.  60;  Nebr.  A65. 


Bulletin  Maryland  Herpetological  Society 


Page  17 


Volume  13  Number  1 


March  1977 


Hapalotrema  loossi  Price,  1 934  — 

Synonym:  Distoma  constrictum  Lea red,  1862;  Distomum  constriction 
(Leared,  1862)  Stoss ich,  1895 \  Mesogonimus  constriction  Monticelli, 
1896;  Eaipalotrema  constriction  (Leared,  1862)  of  Looss,  1899;  Hab¬ 
itat:  blood  vessels,  heart;  Hosts:  Caretta  caretta  238,  240;  Che- 
Ionia  my  das  240,  372 ;  D i str i but  ion :  Egypt  238,  240;  Pertinent  Lit¬ 
erature:  240,  382,  459* 

Hapalotrema  mistroides  (Monticelli,  1 896)  Stiles  and  Hassal 1 ,  1 908 
Synonym:  Distomum  mistroides  Monticelli,  1 896 ;  Mesogonimus  mis¬ 
troides  Monticelli,  1 896 ;  M.  constrictus  (Leared,  1862)  of  Monti¬ 
celli,  l896nec.  Distomum  constriction  Leared,  1862;  Habitat:  blood 
vessels;  Hosts:  Caretta  caretta  289;  Distribution:  I taly  289;  Per¬ 
tinent  Literature:  459. 

Hapalo.trema  orientalis  Takeuti,  1942 - 

Habitat:  heart;  Hosts:  Eretmoche lys  imbricata  396;  Distribution: 
Japan  396. 

Hapalotrema  synorchis  Luhman,  1935  — 

Habitat:  heart;  Hosts:  Caretta  caretta  245;  Eretmochelys  imbricata 

464;  Distribution:  Fla.  245,  Puerto  Rico  464. 

Henotosoma  elephantis  (Cort,  1917)  Yamaguti,  1971  - 

Synonym:  Cercaria  elephantis  Cort,  1917;  Spirorchis  elephantis 

(Cort,  1917)  Wall,  1941;  Habitat:  blood  vessels  of  muscular  gut 
wall;  Hosts:  Chrysemys  picta  426 ;  D i str i but  ion :  Mich.  426;  Pertin¬ 
ent  Literature:  426. 

Henotosoma  haematobium  Stunkard,  1922  - 

Synonym:  Spirorchis chelydrae  MacCallum,  1 926 ;  Henotosoma  chelydrae 

Harwood,  1 932 ;  Spirorchis  haematobium  (Stunkard,  1922)  Price,  1  934; 
Habitat:  heart,  large  arteries,  lungs,  internal  blood  vessels,  sub¬ 
mucosa  of  esophagus;  Hosts:  Chelydra  serpentina  60,  120,  154,  160, 
254,  334,  380,  382,  412,  413,  451;  Chrysemys  picta  412,  41 3 ;  Dis¬ 
tribution:  lnd.380,382;  Iowa  412,  413;  La.  60;Md.  120;N.J.380, 
382;  N.Y.  380,  382;  N.C.  380,  382;  Ohio  334;  Okla.  451;  Tenn.  60; 
Tex.  1 60 ;  Wis.  154;  Pertinent  Literature:  382,  4 1 3 • 

Henotosoma  minutum  (Byrd,  1939)  Yamaguti,  1971  - 

Synonym:  Spirorchis  minutum  Byrd,  1939;  Habitat:  Mesenteric  blood 
vessels;  Hosts:  Chelydra  serpentina  60;  Distribution:  Tenn.  60. 

Learedius  europaeus  Price,  1934  - 

Synonym:  Distomum  constriction  Leared,  1862  (preoccupied)  ;  Learedius 
constriction  (?)  Price,  1934;  Hapalotrema  constriction  (Leared,  1862) 
Gohar,  1  934 ;  Hab i tat :  heart;  Hosts:  Caretta  caretta  1 44 ,  221;  Che- 
lonia  mydas  296;  Distribution:  Egypt  1 44 ;  Europe  221. 

Learedius  learedi  Price,  1934  - 

Habitat:  heart,  visceral  vessels;  Hosts:  Chelonia  mydas  77,  297, 
323;  Distribution:  Panama  77;  Pertinent  Literature:  77* 

Learedius  loochooensis  Takeuti,  1942  - 

Habitat:  heart;  Hosts:  Chelonia  mydas  396;  D i str i but  ion : Japan  396. 

Learedius  orientalis  Mehra,  1939  - 

Habitat:  heart;  Hosts:  Chelonia  mydas  283;  Eretmochelys  imbricata 
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464;  Distribution:  Puerto  Rico  464;  Arabian  Sea  (Pakistan)  283. 

Montioellius  indioum  Mehra ,  1939  - 

Habitat:  heart;  Hosts:  Che  Ionia  my das  283;  Distribution:  Arabian 
Sea  (Pakistan)  283. 

Montioellius  similis  (Price,  1934)  Mehra,  1939  - 

Synonym:  Learedius  similis  Price,  1934;  Habitat:  heart,  visceral 
vessels;  Hosts:  Chelonia  my  das  297,  323;  Distribution:  (?)  From 
specimen  which  died  at  National  Zoo,  Washington,  D.C. 

Neospirorohis  prioei  Manter  and  Larson,  1950  - 

Habitat:  heart;  Hosts:  Caretta  caretta  269;  Distribution:  Fla.  269. 

Neospirorohis  sohistosomatoides  Price,  1934  - — 

Habitat:  visceral  blood  vessels;  Hosts:  Chelonia  my  das  323;  Dis¬ 
tribution:  ? From  specimen  which  died  at  National  Zoo,  Washington, 
D.C. 

Spirorohis  arterioola  (Ward,  1921)  Stunkard,  1923  - 

Synonym:  Proparorohis  arterioola  Ward,  1921;  Habitat:  heart,  art¬ 
eries  and  arterioles  of  gut  ,  pancreas,  mesenter i es  and  1 ungs ;  Hosts: 
Chrysemys  oonoinna  60;  C.  piota  60,  121,  3T7,  334,  348,  382,  437, 

450;  C.  soripta  1,  60,  125,  274,  382,  437;  Clemmys  marmorata  404; 

Graptemys  geographica  183;  G.  pseudogeographioa  60,  437;  Distribu¬ 
tion:  111.  437;  Iowa  317,  348,  437;  La.  1;  Mich.  121;  N.  C.  437; 
Ohio  334;  Okla.  125,274;  Oreg.  404;  Tenn.  60;  Tex.  125,  437;  Wis. 

(?)  450;  Pertinent  Literature:  135,  137,  317,  382,  423,  450. 

Spirorohis  Standing ioides  Byrd,  1939  - 

Habitat:  mesenteric  blood  vessels;  Hosts:  Chrysemys  oonoinna  60; 
C.  soripta  60;  Distribution:  Tenn.  60. 

Spirorohis  etegans  Stunkard,  1923  - 

Synonym:  Spirorohis  piota  Stunkard,  1923;  Habitat:  intestinal  art¬ 
eries  and  submucosa  of  esophagus;  Hosts:  Chrysemys  oonoinna  120; 
C.  piota  148,  154,  270,  348,  382;  C.  soripta  120,  159,  270,  382; 

Distribution:  Ga .  1 48 ;  111.  270,  382;  Iowa  348;  N.Y.  382;  N.C.  120; 
Okla.  159;  Wis.  154;  Pertinent  Literature:  148,  149,  348. 

Spirorohis  innominatus  Ward,  1921  - 

Synonym:  Spirorohis  emydis  MacCallum,  1921,  S .  eustreptos  MacCal- 
lum,  1922;  S',  piotae  MacCallum,  1926;  Hab  i  tat :  mesenter  i  c  arteries, 
lung,  heart;  Hosts:  Chrysemys  oonoinna  159;  C.  piota  253,  254;  Ctem- 
mys  insoutpta  249,  253,  254,  382,  437;  Emydoidea  btandingii  252, 
254;  Graptemys  geographica  334;  Distribution:  Ohio  252,  334;  Okla. 
159;  Pertinent  Literature:  254,  283,  382. 

Spirorohis  magnitestis  Byrd,  1939  --- 
Habitat:  heart  wall;  Hosts:  Chelydra  serpentina  80,  270;  Distribu¬ 
tion:  111.  270;  Tenn.  60;  Pertinent  Literature:  199. 

Spirorohis  parvum  (Stunkard,  1923)  Price,  1934  — 

Synonym:  Haematotrema  parvum  Stunkard,  1923;  Habitat:  arteries, 
brain,  spinal  cord,  gut,  spleen,  lungs,  heart;  Hosts:  Chrysemys 
piota  169,  171,  334,  381,  424,  425,  465;  Chelonia  my  das  (?)  1 83 , 
184;  Distribution:  Mich.  425;  Nebr.  465;  N.J.  381 ;  N.Y.  38I ;  Ohio 
334;  Va.  1 69 ,  171;  Pertinent  Literature:  1 69,  171,  423,  424,  425. 
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Spirorohis  pseucLemydae  Byrd,  1939  - 

Habitat:  mesenteric  blood  vessels;  Hosts:  Chrysemys  piota  348;  C. 
soripta  60;  Emydoidea  blandingii  348 ;  D i str i but  ion :  Iowa  348;  Tenn. 
60;  Pertinent  Literature:  348. 

Spirorohis  soripta  Stunkard,  1923  - 

Habitat:  heart  and  major  arteries,  trachea,  mucosa  of  esophagus, 
mesenter  i c  vessel  s  ;  Hosts:  Chrysemys  concinna  60 ;  C .  piota  149,169, 
170,  348,465;  C .  soripta  60,  382;  Graptemys  pseudogeographioa  60, 

274,  382;  Distribution:  Ga.  149;  Iowa  348;  Nebr.  465;  N.  C.  382; 
Okla.  274;  Tenn.  60;  Tex.  382;  V a.  169,170;  Pertinent  Literature: 
149,  169,  170. 

Squaroaoetabulum  solus  Simha  and  Chattopadhyaya ,  1970  - 

Hab i tat :  heart ;  Hosts  :  Che  Ionia  my das  351  ;  D i str i but i on :  India  351* 

Unioaeoum  dissimile  Byrd,  1939  - 

Habitat:  blood  vessels  about  heart;  Hosts:  Chrysemys  soripta  60; 
Distribution:  Tenn.  60. 

Unioaeoum  ruszkowskii  Stunkard,  1925  - 

Habitat:  large  arteriea  and  heart;  Hosts:  Chrysemys  soripta  60, 
384,  387;  Graptemys  pseudogeographioa  60;  Distribution:  N.C.  384; 
387;  Tenn.  60. 

Vasotrema  amydae  (Stunkard,  1927)  Stunkard,  1928  - 

Synonym:  Vasatrema  amydae  Stunkard,  1 927 ;  Hab i tat :  vascu  1  ar system ; 
Hosts:  Trionyx  ferox  386;  T.  spiniferus  53,  386,427;  Distribution: 
Fla.  386;  I nd .  386;  Mich.  427;  Nebr.  53;  Pertinent  Literature:  388, 
389. 

Vasotrema  attenuatum  Stunkard,  1928  - 

Habitat:  vascular  system;  Hosts:  Trionyx  ferox  (?)  1 83 ,  1 84 ;  T. 
spiniferus  53,  388;  Distribution:  Nebr.  53* 

Vasotrema  brevitestis  Brooks  and  Mayes,  1975  - 

Habitat:  circulatory  system;  Hosts:  Trionyx  mutious  53;  T.  spini¬ 
ferus  53;  Distribution:  Nebr.  53* 

Vasotrema  longitestis  Byrd,  1939  - 

Habitat:  arter i es ;  Hosts  :  Trionyx  spiniferus  60,  274 ;  D i str i but i on : 
Okla.  274;  Tenn.  60. 

Vasotrema  robustum  Stunkard,  1928  - 

Habitat:  arter  i  es  ;  Hosts  :  Trionyx  ferox  (exper  imenta  1 )  388,  427;  T. 
mutious  (experimental)  53,427;  T.  spiniferus  53,  60,  388,427;  Dis¬ 
tribution:  Fla.  388;  I nd .  388;  Mich.  427;  Nebr.  53;  Tenn.  60;  Per¬ 
tinent  Literature:  389,  427. 

Family  TELORCH I  I  DAE 

Orohidasma  amphiorohis  (Braun,  1899)  Braun,  1901  - 

Synonym:  Distomum  amphiorohis  Braun,  1899;  Anadasmus  amphiorohis 

(Braun,  1 899)  Looss,  1899;  Habitat:  intestines,  stomach;  Hosts: 
Caretta  oaretta  23,  47,49,  1 44 ,  234,  239,  240,  245,  311;  Chelonia 
my  das  47,  49,  72,  77,  1  13,  144,  240,  400;  Eretmoohelys  imbrioata 

76,  464;  Lepidoohelys  olivaoea  453;  Distribution:  Fla.  234,  245; 
N.  C.  311 ;  Puerto  Rico  464;  Brazil  400;  Egypt  1 44 ,  239,  240;  Eng- 
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land  23;  Italy  47;  Japan  453;  Mauritania  113;  Mexico  72,  76;  Pan¬ 
ama  77;  Pertinent  Literature:  72,  240. 

Protenes  angustus  (Stafford,  1900)  Ward,  1918  - 

Synonym:  Distomum  angustum  Stafford,  1900;  Telorohis  angustus  (Staf¬ 
ford,  1 900)  Stafford ,  1 905 ;  Protenes  leptus  (Barker  and  Covey ,  1911) 
Stunkard,  1915;  jP-  ohapmani  Harwood,  1932;  P.  vitllosus  (sic)  Ben¬ 
nett,  1933  “  nomen  nudum ;  P.  vitellosus  Bennett,  1935;  Telorohis 
leptus  Barker  and  Covey ,  1 91 1  of  Wharton ,  1940;  Habitat:  intestine; 
Hosts:  Chrysemys  piota  15,  53,  121,  154,  359,  465;  C.  soripta  30, 
31,  32,  34;  Distribution:  Ark.  97;  La.  30,  31,  32,  34;  Mich.  121; 
Minn.  15;  Nebr.  53,  465;  Wis.  154;  Pertinent  Literature:  448. 

Pseudotelorohis  oompactus  (Cable  and  Sanborn ,  1 970)  Yamagut i  ,  1971  ~ 
Synonym:  Telorohis  oompaotus  Cabl e  and  Sanborn ,  1 970;  Habi tat :  ovi¬ 
duct;  Hosts:  Emydoidea  blandingii  85;  Distribution:  Ind.  85;  Per¬ 
tinent  Literature:  459* 

Telorohis  aouleatus  (von  Linstow,  1879)  Braun,  1901  - 

Synonym:  Monostomum  aouleatum  von  L i nstow,  1879 Distomum  linstowii 
Stoss ich,  1 890 ;  D.  linstowi  Monticelli,  1893;  Telorohis  linstowi 
(Stossich,  1890)  Looss,  1899;  Ceroorohis  linstowi  (von  Linstow,  1879) 
Perkins,  1928;  Habitat:  stomach,  intestines;  Hosts:  Chelydra  ser¬ 
pentina  274;  Distribution:  Okla.  274;  Pertinent  Literature:  314, 
356,  448. 

Telorohis  attenuatus  Goldberger,  1 91 1 - 

Synonym:  Telorohis  ( Ceroorohis )  , attenuatus  Goldberger,  1911;  Cer¬ 
oorohis  attenuatus  (Goldberger,  1  91 1 )  Perki ns ,  1  928 ;  Hab i  tat :  stom¬ 
ach;  Hosts:  Chelydra  serpentina  27 4 ,  334;  Chrysemys  piota  53,  145, 
154,  334;  Distribution:  Ind.  1 45 ;  Nebr.  53;  Ohio  334;  Okla.  274; 
Wis.  154;  Pertinent  Literature:  314,  356,  448. 

Telorohis  bonnerensis  Waitz,  1 960  - 

Hosts:  Chelydra  serpentina  (exper imenta  1 )  440 ,  44 1  ;  Chrysemys  piota 

(experimental)  440,  44 1 ,  442;  C.  soripta  (experimental)  440,  44 1 . 

Telorohis  oaudatus  Britt,  1939  — 

Habitat:  stomach,  intestines;  Hosts:  Chelydra  serpentina  51;  Dis¬ 
tribution:  Although  Yamaguti  (1971)  reported  this  worm  from  North 
Carolina,  Britt  (1939)  gives  no  loca  1  itydata  for  the  type  spec  i  mens  . 

Telorohis  olava  (Diesing,  1850)  Luhe,  1899  - 

Synonym:  Distoma  olavum  Diesing,  1 850 ;  Plagiorohis  anaoondae  Mac- 
Call  urn,  1 921  ;  Telorohis  anaoondae  (MacCallum,  1921)  Perkins,  1928; 
Habitat:  intestines;  Hosts:  Chelydra  serpentina  274 ;  D i str i but  ion : 
Okla.  274;  Pertinent  Literature:  15,  356,  448. 

Telorohis  oorti  Stunkard,  1915  - 

Synonym :  Telorohis  linstowi  Gol dberger ,  1 91 1 ;  T.  lobosus  Stunkard, 
1915;  T.  medius  Stunkard  ,  1  91  5 ;  T.  ohelopi  MacCa  1 1  um,  1  91 8 ;  T.  gut- 
tati  MacCallum,  1918;  T.  insoulpti  MacCallum,  1918;  T.  pallidus 
MacCallum,  1 9 1 8 ;  T.  augustus  MacCallum,  1921;  Ceroorohis  oorti 
(Stunkard,  1915)  Perkins,  1928;  C,  lobosus  (Stunkard,  1 91 5)  Perki ns , 
1928;  C,  ohelopi  (MacCallum,  1 91 8)  Perkins ,  1928;  C.  guttati  (Mac¬ 
Callum,  1918)  Perkins,  1928;  C.  insoulpti  (MacCallum,  1 9 1 8 )  Per- 
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kins,  1928;  C.  pallidas  (MacCal 1  urn,  1 91 8)  Perki ns ,  1 928 ;  C.  stenoura 
(Ingles,  1 930)  Perkins ,  1 928 ;  Tetorchis  stenoura  Ingles,  1930;  Cer¬ 
corchis  bairdii  Harwood,  1932;  C.  texanus  Harwood,  1932;  C.  medius 
McMullen,  1934;  Tetorchis  texanus  (Harwood,  1932)  Wharton,  1 940; 
Habitat:  intestine;  Hosts:  Chelydra  serpentina  32,  53,  1 54 ,  270, 
274 ,  334,  376,  405,  406,  451 ;  Chrysemys  picia  252,  334,  380;  C . 
scripta  1,  32,  34,  40,  78,  125,  270,  274 ,  376,  405,  406;  Clemmys 
guttata  249 ;  C.  insculpta  154,  249;  C.  marmorata  190,  404 ;  Deiro- 
chelys  reticularia  448;  Emydoidea  hlandingii  53,  154,  334;  Grap- 

temys  geographica  334,  376;  G.  pseudogeographica  53  ,  274,  376;  Kin- 
os  ternon  clavesoens  465;  K.  subrubrwn  1,  274;  Malaclemys  terrapin 
448;  Sternotherus  carinatus  160,448;  S .  odoratus  32,  33,376;  Ter- 
rapene  Carolina  448;  Trionyx  muticus  1 ;  T.  spiniferus  53,  274;  Dis¬ 
tribution:  Ark.  97;  Calif.  1 90;  111.  270,  376;  Iowa  376;  La.  1,  32, 
33,  34;  Nebr.  53,  465;  N . Y .  249,  252;  N.C.  376;  Ohio  334;  Okla.  125, 
274,  451 ;  Oreg.  404;  S.C.  40;  Tex.  125,  160,376;  Wis.  154;  Canada 
3  60 ;  Mex i co  405 ,  406 ;  Panama  78  ;  Pert i nent  Literature:  78,  1  1  2,276, 
314,  356,  448,  459. 

Tetorchis  diminutus  Stunkard,  1915  - 

Synonym:  Cercorchis  diminutus  (Stunkard,  1  91  5)  Perki ns ,  1928;  Hab¬ 
itat:  intestine;  Hosts:  Kinosternon  subrubrwn  274,  376;  Distribu¬ 
tion:  Ark.  97;  N.C.  376;  Okla.  274;  Pertinent  Literature:  356. 

Tetorchis  dissimitis  (Caballero,  1938)  Hughes,  Higginbotham  and 
Clary,  1941  --- 

Synonym:  Cercorchis  dissimitis  Caballero,  1938;  Habitat:  stomach, 
intestines;  Hosts:  Chrysemys  scripta  61 ;  Distribution:  Mexico  61; 
Pertinent  Literature:  356. 

Tetorchis  erectus  McKnight,  1959  - 

Hab i tat :  intestine:  Hosts:  Trionyx  spiniferus  274,  275;  Distribu¬ 
tion:  Okla.  274,  275;  Comment:  No  adequate  description  has  been 
published,  so  this  represents  a  nomen  nudum . 

Tetorchis  gutturosi  Brooks  and  Mayes,  1976  --- 
Habitat:  i ntes t i ne ;  Hos t :  Graptemys  pseudogeographica  465;  Distri¬ 
bution:  Nebr.  465. 

Tetorchis  kinosterni  (Byrd,  1936)  Yamaguti,  1958  - 

Synonym :  Cercorchis  kinosterni  Byrd,  1936;  Tetorchis  diminutus 

Stunkard,  1915  of  Wharton,  1940;  Habitat:  small  intestine;  Hosts: 
Kinosternon  subrubrwn  56;  Distribution:  La,  56;  Pertinent  Litera¬ 
ture:  356,  448. 

Tetorchis  membranaceus  (Caballero,  1940)  Yamaguti,  1958  --- 
Synonym:  Cercorchis  membranaceus  Caballero,  1940;  Habitat:  intes¬ 
tines;  Hosts:  Chrysemys  scripta  66;  Distribution:  Mexico  66. 

Tetorchis  necturi  (Perkins,  1928)  Wharton,  1940  --- 
Synonym:  Cercorchis  necturi  Perkins,  1928;  Habitat:  small  intestine; 
Host:  Graptemys  pseudogeographica  465;  Distribution:  Nebr.  465. 

Tetorchis  nematoides  (Muhling,  1 898)  Wharton,  1940  --- 
Synonym:  Distomum  nematoides  Muhling,  1 898 ;  Habitat:  intestines; 
Hosts:  Chrysemys  picta  450;  C.  scripta  (?)  450;  Distribution:  Wis. 
(?)  450 ;  Pertinent  Literature:  459* 
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Telorohis  robustus  Goldberger ,  1911  - 

Synonym:  Ceroorohis  robustus  (Goldberger,  1911)  Perkins ,  1928;  Hab¬ 
itat:  small  Intestine;  Hosts:  Chrysemys  piota  120;  C,  script a  32, 
1 60,  307,  376;  Clemmys  guttata  334;  Sternotherus  odoratus  33;  Ter- 
rapene  Carolina  33,  145,  211,  213;  Distribution:  La.  32,  33;  Md . 

1 45 ,  213;  N . C .  (?)  120;  Ohio  334;  Tex.  1 60;  Pertinent  Literature: 
211,  213,  279,  314,  353,  376,  448. 

Telorohis  singularis  (Bennett,  1935)  Wharton,  1940  — 

Synonym :  Telorohis  robustus  Stunkard ,  1915  nec  Goldberger,  1911; 

Ceroorohis  singularis  Bennett,  1933  ”  nomen  nudum ;  C.  singularis 
Bennett,  1 935 ;  Hab  i  tat :  small  intestine;  Hosts:  Chelydra  serpentina 
31;  Chrysemys  script a  31,  32,  34,  125;  Distribution:  Ark.  97;  La. 
31,  32,  34;  Okla.  125;  Tex.  125;  Mexico  1 65 ;  Pertinent  Literature: 
448. 

Adult  Digenetic  trematodes  of  uncertain  generic  status: 

Distoma  paohyderma  Braun,  1899 

Synonym:  Distomwn  cheloniae  atrae  Braun,  1899;  Hosts:  Caretta  oar- 
etta . 

Distoma  testudinus  Rudolphi,  1  8 1 9 - 

Synonym:  Monostomum  delioatulum  Diesing,  1 850 ;  Hosts :  Caretta  car¬ 
etta  . 

Distoma  testudinus  mydae  Rudolphi,  1809  — 

Synonym:  Distoma  intestinalis  testudinus  mydae  Viborg  in  Rudolphi, 
1809;  Hosts:  Chelonia  mydas. 

Monostoma  pseudamphistomum  Creplin,  1846  --- 
Hosts:  Chelonia  mydas. 

Monostoma  macrorchis  Brandes,  1892  - 

Hosts :  marine  turtles 

Monostoma  sp.  Braun,  1901  - 

Hosts:  Chelonia  mydas 

Amphistomum  (?)  cheloniae  imbricatae  Diesing,  1 858  — 

Hosts :  Eretmochelys  imbrioata. 

Larval  trematodes  of  uncertain  generic  status: 

Ceroaria  ramonae  McCoy,  1928  --- 

Habi tat :  esophagus ;  Hosts  :  Chelydra  serpentina  (experimental)  273; 
Comment:  McCoy  (1928)  suggests  that  these  larvae  may  belong  to  the 

genus  Renifer  (~ Oohetosoma  Braun,  1901). 

Diplostomulum  soheuringi  Hughes,  1929  -  — 

Synonym:  Diplostomulum  trituri  Kelley,  1 934 ;  Hab  i  tat :  small  intes¬ 
tine;  Hosts:  Chelydra  serpentina  172;  Distribution:.  Va.  (?)  172. 

TREMAT0DA:  Subclass  ASP  I D0C0TYLEA 

Family  ASP  I D0GASTERI DAE 

Cotylaspis  cokeri  Barker  and  Parson,  1914  --- 
Habitat:  intestines;  Hosts:  Graptemys  geographioa  334,  378;  G. 
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pseudogeographica  16;  Trionyx  spiniferus  274;  Distribution:  Iowa 
1 6 ;  Ohio  334;  Okla.  274;  Tex.  378;  Pertinent  Literature:  378. 

Cotylaspis  stunkardi  Rumbold,  1928  — 

Habitat:  intestines;  Hosts:  Chelydra  serpentina  343;  Distribution: 
N.C.  343. 

Lophotaspis  interiora  Ward  and  Hopkins,  1931 
Synonym:  Lophotaspis  vallei  (?)  of  Wharton,  1939;  Habitat:  small 
intestine;  Hosts:  Macroolemys  ternminokii  438;  Distribution:  Ark. 
438;  Pertinent  Literature  447;  Comment:  The  type  material  was  from 
a  captive  Macroolemys  ternminokii  taken  at  Cord,  Arkansas.  The  host 
was  kept  for  several  weeks  at  Macon ,  Illinois  until  it  died.  During 
its  captivity  it  was  fed  fish  and  birds  and  since  Lophotaspis  is  a 
marine  genus,  Ward  and  Hopkins  remarked  that  the  turtle  may  have 
been  fed  some  marine  oysters  from  the  Gulf  of  Mexico  and  that  the 
trematode  was  a  marine  species  introduced  thus  adventitiously. 

Lophotaspis  vallei  (Stoss i ch ,  1899)  Looss,  1902  - 

Synonym:  Aspidogaster  vallei  Stossich,  1899;  Lophotaspis  adherens 

Looss,  1 901 ;  Amphistoma  vallei  (Stossich,  1899)  Looss,  1902;  Hab¬ 
itat:  esophagus,  stomach;  Hosts:  Caretta  caretta  9,  144,239,  240, 
245,  266,  373,  447;  Distribution:  Fla.  245,  266,  447;  Brazil  9; 
Ceylon  459;  Egypt  1 44 ,  239,  240;  Mediterranean  Sea  373;  Pertinent 
Literature:  9,  114,  240 ,  438,  447. 

CESTODA:  Subclass  EUCESTODA 

Order  CYCLOPHYLL I DEA 
Family  AN0PL0CEPHAL I  DAE 

Ooohoristioa  whitentoni  Steelman,  1939  - 

Habitat:  small  intestine;  Hosts:  Terrapene  Carolina  361;  Distribu¬ 
tion:  Okla .  381 . 

Family  NEMATOTAEN I  I  DAE 

Cylindro taenia  amerioana  Jewell,  1918  - 

Habitat:  intestines;  Hosts:  Trionyx  spiniferus  274;  Distribution: 
Okla.  274;  Pertinent  Literature:  160. 

Family  TAENI I  DAE 

Taenia  sp . ,  Linnaeus,  1758  --- 
Habitat:  intestines;  Hosts:  Trionyx  sp.  4. 

Order  PROTEOCEPHAL I DEA 
Family  PROTEOCEPHAL I  DAE 

Proteooephalus  testudo  (Magath,  1924)  Hughes,  Baker  and  Dawson,  1941  - 
Synonym:  Ophiotaenia  testudo  Magath,  1924;  Ichthyotaenia  testudo 
(Magath,  1 924)  Megg i tt ,  1927;  Crepidobothrium  testudo  (Magath , 1 924) 
Meggitt,  1927;  Testudotaenia  testudo  (Magath,  1924)  Freze,  1965; 
Habitat:  i  ntest  i  nes  ;  Hosts :  Chrysemys  script  a  274;  Graptemys  pseudo- 
geographica  274;  Trionyx  spiniferus  4,  53,261,  262;  Distribution: 
La.  4;  Minn.  2 6 1  ,  262;  Miss.  133;  Nebr.  53;  Okla.  274;  Pertinent 
Literature:  4,  2 6 1 ,  263,  264. 
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Proteocephalus  trionychinum  (Loennberg,  1894)  Hughes,  Baker  and  Daw¬ 
son,  1941  — 

Synonym:  Tetrabothrium  triony chinum  Loennberg,  1894;  Tetracotylus 
trionychinum  Monticelli,  1 900 ;  I chthyo taenia  trionychinum  Meggitt, 
1927;  Ophiotaenia  trionychinum  Freze,  1965;  Habitat:  intestines; 
Hosts:  Trionyx  ferox  236;  T.  spiniferus  133,  274;  Distribution: 
Fla.  236;  Okla.  133,  274. 

Proteocephalus  sp.  Wei n land,  1 858  — 

Habitat:  intestines;  Hosts:  Terrapene  Carolina  1 60;  Distribution: 
Tex.  1 60 ;  Comment:  This  record  is  based  on  an  undescribed  specimen 
without  mature  proglottids  reported  by  Harwood  (1932b). 

Order  PSEUDOPHYLL I DEA 
Family  TR I AEN0PH0RI DAE 

Ancistrocephalus  imbricatus  (Diesing,  1850)  Luhe,  1899  - 

Synonym:  Dibothrium  imbricatum  Diesing,  1850;  Bothriocephalus  im¬ 
bricatus  (Diesing,  1850)  Braun,  1 883 ;  Bo thrio taenia  imbricata  (Die¬ 
sing,  1850)  Ariola,  1900;  Habi tat :  intestines;  Hosts:  Caretta  car- 
etta  202,  242;  Chelonia  mydas  (?)  182;  Distribution:  Italy  108. 


Order  TRYPANORHYNCHA 

Family  TENTACULAR  I  I  DAE 

Tentacularia  coryphaenae  Bose,  1797  — 

Synonym:  Stenobothrium  macrobothrium  Rudolphi,  1 8 1 0 ;  Tentacularia 
boscii  von  S iebol d ,  1 850;  Habitat:  intestines;  Hosts:  Caretta  car¬ 
etta  181 ;  Chelonia  mydas  339,  349,  445;  Distribution:  Europe  (?) 
181 ;  Pertinent  Literature:  202,  349,  445,  446. 

Other  literature  references  to  un ident i f i ed  cestodes  occurring  inturtles 
include  a  tapeworm  from  an  Oklahoma  Graptemys  pseudogeographica  (Webb, 
1961),  an  immature  cestode  from  an  Ohio  Chrysemys  picta  (Rausch,  1947b), 
a  proteocephal  an  pi  erocercoi d  wi  th  f  i  ve  suckers  from  a  Lou  i  s  iana  Chrysemys 
scripta  (Acholonu,  1970),  an  immature  cyclophyl 1 idean  cestode  from  a 
Louisian  a  Terrapene  Carolina  (Bennett  and  Sharp ,  1938)  and  cyclophyl  1  idean 
cyst  i  cere  i  from  a  North  Carol  i  na  Chrysemys  scripta  (Ernst  and  Ernst ,  1975). 

NEMATHELMINTHES 

ACANTHOCEPHALA 

Order  ECH I N0RHYNCH I DEA 
Family  ECH I N0RHYNCH I  DAE 

Martin  (1973)  found  an  unidentified  Acanthocephalus  Koelreuther, 
1771  in  the  intest ines  of  a  Chelydra  serpentina  from  Illinois,  and 
Schroeder  and  Ulmer  (1959)  reported  a  Leptorhynchoides  Kostylew, 
1924  from  an  Iowa  Chrysemys  scripta.  Acanthocephalans  of  these 
genera  have  f  i shes  and  amph i b ians  as  normal  hosts  and  probably  occur 
only  accidentally  in  turtles 
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Order  NEOECH I NORHYNCH I DEA 
Family  NEOECH I NORHYNCH I  DAE 

Neoeehinorhynehus  ohelonos  Schmidt,  Esch  and  Gibbons,  1970  - 

Habitat:  small  intestine;  Hosts:  Chrysemys  seripta  40 ,  346;  Dis¬ 
tribution:  S.C.  40,  346. 

Neoeehinorhynehus  ehrysemydis  Cable  and  Hopp,  1954  - 

Habitat:  small  intestine;  Hosts :  Chelydra  serpentina  ( immature  worm) 
131;  Chrysemys  floridana  3;  C.  pieta  84,  131,  270;  C.  seripta  3, 

40,  82,  1  31,  196;  Trionyx  spin ferus  3;  Distribution:  Ala.  196; 
Ark.  82,  131 ;  111.  270;  Ind.  84,  131;  La.  3,  131;  Minn.  (?)  1 3 1 ; 
N.C.  196;  S.C.  40. 

Neoeehinorhynehus  emydis  (Leidy,  1 8 5 1 )  Van  Cleave,  1919  — • 
Synonym:  Eehinorhynehus  emydis  Leidy,  1 85 1  ;  E.  hamulatus  Leidy, 
1856;  Neorhynchus  emydis  (Leidy,  l85l)Van  Cleave,  1913;  Eorhynehus 
emydis  (Leidy,  1851)  Van  Cleave,  1914;  Habitat:  small  intestine; 
Hosts:  Chelydra  serpentina  274,  451;  Chrysemys  eoneinna  4 1 8 ;  C. 
pieta  334,  450;  C.  seripta  1  25 ,  159,274,  4l8,  450;  Clemmys  auttata 
223,  41  8 ;  C.  insaulpta  223,  418;  Emydoidea  blandinqii  131;  Graptemys 
geographiaa  84,  131,175,  176,  222,  223,  334;  G.  pseudogeoaraphiea 
131  ,  41 8;  Distribution:  111.  131  ,  41 8 ;  Ind.  84,  1  31  ,  175,  *17  6;  Ky . 
228;  Minn.  131;  Ohio  334;  Okla.  125,  159,274,  451;  Pertinent  Lit¬ 
erature:  175,  176,  227,  228,  419. 

Neoeehinorhynehus  emyditoides  Fisher,  I960  - 

Synonym:  Neoeehinorhynehus  emydis  of B ra vo-Ho 1 1 i s ,  1946,  nec.  Leidy, 
1851 ;  Habitat:  small  intestine;  Hosts:  Chrysemys  floridana  3;  C. 
seripta  3,  40,  50,  131,  196,  235,  270;  Emydoidea  blandingii  131; 

Trionyx  spini ferus  3;  Distribution:  Ala.  196;  Ark.  131;  111.  270; 
La.  3,  131  ;  Mass .  131;  Miss.  131;  N.C.  1 96 ;  S.C.  40;  Tex.  235;  Va . 

1 3 1 ;  Mex i co  50 . 

Neoeehinorhynehus  magnapipillatus  Johnson,  1 969  - 

Habitat:  intestines;  Hosts:  Chrysemys  seripta  196;  Distribution: 
Ala.  196;  N.C.  196. 

Neoeehinorhynehus  pseudemydis  Cable  and  Hopp,  1954  - 

Synonym :  Neoeehinorhynehus  eonstrietus  Little  and  Hopkins,  1968; 
Habitat:  small  intestines;  Hosts  ’.Chelydra  serpentina  27  0;  Chrysemys 
pieta  270;  mC.  seripta  3,39,40,  82,  131,  196,  235,  256,  270,  346; 
Emydoidea  blandingii  131;  Distribution:  Ala.  196;  Ark.  82,  131; 
111.  1  31,270;  Indl  131 ;  La.  3,  131  ;  Miss.  131;  Mo.  131;  N.C.  1 96 ; 
S.C.  39,  40,  346;  Tenn.  (?)  256;  Tex.  131,  235;  Va.  131;  Pertin¬ 

ent  L  i  terature  :  346 . 

Neoeehinorhynehus  stunkardi  Cable  and  Fisher,  1 96 1  - 

Habitat:  i ntest i ne ;  Hosts :  Graptemys  kohnii  3;  G.  pseudogeographica 

83;  Distribution:  111.  83;  La.  3;  Pertinent  Literature:  3- 

In  addition  to  the  above  records ,  unidentified  Neoeehinorhynehus  sp.  have 
been  reported  from  Louisiana  Chelydra  serpentina  and  Trionyx  spini  ferus 
(Acholonu,  1969b),  Alabama  Kinosternon  subrubrum  (Johnson,  1967a)  and 
Chrysemys  seripta  from  A1 abama  (Johnson,  1  967a),  Illinois  (Martin,  1973), 
Louisiana  (Acholonu,  1  969b)  and  South  Carolina  (Esch  and  Gibbons,  1  970). 
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NEMATODA 


Order  ASCARIDIDEA 
Family  HETEROCHE I L I  DAE 

Angus ticae cum  holoptera  (Rudolph i ,  1819)  Yamagut i ,  1 961  - 

Synonym :  Ascaris  holoptera  Rudolphi,  1 8 1 9 ;  Habitat:  intestines; 
Hosts:  Chelonia  mydas  1  1  5,  339;  Distribution:  Europe  1  1  5 ,  339 ;  Per¬ 
tinent  Literature:  54. 

Porrocaecwn  sulcatum  (Rudolphi,  1 8 1 9 )  Bay  1  is,  1923  - 

Synonym:  Ascaris  sulcatum  Rudolphi,  1 8 1  9 ;  Habi  tat :  stomach,  intes¬ 
tine;  Hosts:  Caretta  caretta  22,  371;  Chelonia  mydas  339,  347,  *+03; 
Distribution:  Brazil  *+03;  Egypt  22;  Venezuela  3*+7;  Yugoslavia  371* 

Order  D I 0CT0PHYM I DEA 
Family  D 1 0CT0PHYM I  DAE 

Eustrongylides  ingotus  Jagerskiold,  1909  - 

Hosts:  Chrysemys  picta  (experimental  vector)  *+1  ;  Comment:  Normally 
parasitic  in  aquatic  birds. 

Order  FILARI IDEA 
Family  D I PETALONEMAT I  DAE 

Cardianema  cistudinis  (Leidy,  1 856 )  Alicata,  1933  - 

Synonym:  Filaria  cistudinis  Leidy,  1856;  Habitat:  Adults  in  heart 
cavities  and  aorta;  microfilaria  in  blood;  Hosts:  Terrapene  Caro¬ 
lina  7,  164,  223;  Distribution:  v i c i n i ty  of  Wash i ng ton ,  D.C.  7;  La. 
164;  Pa.  (?)  7;  Pertinent  Literature:  7. 

Family  FILARI I  DAE 

Icosiella  quadrituberculata  (Leidy,  1 856)  Walton,  1927  - 

Synonym:  Filaria  quadrituberculata  Leidy,  1 8 5 6 ;  F.  solitaria  Lei  dy, 

1856;  F.  nitida  Leidy,  1 8 56 ;  Habitat:  cysts  in  stomach  and  intes¬ 
tinal  walls;  Hosts:  Chelydra  serpentina  22 3;  Chrysemys  scripta  223; 
Distribution:  Ga .  223;  Comment:  normally  a  parasite  of  frogs. 

Order  OXYURIDEA 
Family  ATRACTIDAE 

Atractis  carolinae  Harwood,  1932  - 

Habitat:  rectum;  Hosts:  Terrapene  Carolina  1  60 ;  D i s t r i bu t i on :  Tex. 

160. 

Atractis  impura  Caballero,  1944  - - 

Habitat:  large  intestine;  Hosts:  Gopherus  sp.  67;  Distribution: 
Mexico  67.  Comment:  Atractis  impura  was  reported  from  a  Gopherus 
polyphemus  captured  at  Atzcaptza 1 co ,  D.  F.  ,  Mexico  (Caballero, 
1944a).  This  tortoise  does  not  occur  in  Mexico  and  the  three  Go¬ 
pherus  wh i ch  do  (G,  agassizii3  G.  berlandieri  and  G.  flavomarginatus) 
do  not  range  this  far  south;  thus  the  type  host  is  uncertain. 
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Fami ly  CRUZ  I  I  DAE 

Cruzia  testudines  Harwood,  1932  - 

Habitat:  rectum;  Hosts:  Terrapene  Carolina  160;  Distribution:  Tex. 

160. 

Family  KATHLANI  I  DAE 

Cissophyllus  penitus  (Leidy,  1886)  de  Barros  Barreto,  1917  - 

Synonym:  Ascaris  penitus  Leidy,  1886;  Habitat:  intestine;  Hosts: 
Chrysemys  seripta  22 A;  Distribution:  not  given. 

Kathlania  leptura  (Rudolphi,  1 8 1 9)  Bay  1  i  s  ,  1  923  - 

Synonym :  Ascaris  leptura  Rudolphi, 1 8 1 9 ;  Oxysoma  lepturum  Schneider, 
1  866;  Kathlania  kathlania  Lane,  191  A;  Pseudoheterakis  lepturus 

Travassos,  1917;  Kathlandia  leptura  Travassos,  1918;  Habitat:  in¬ 
testine,  rectum;  Hosts:  Caretta  caretta  22;  Chelonia  mydas  220,  339, 
3  A  7 ,  A09;  Distribution:  Brazil  A  0  9 ;  Ceylon  220;  Egypt  22;  Pertin¬ 
ent  Literature:  38,  191;  Comment:  This  nematode  has  also  been  re¬ 
ported  from  European  Thalassochelys  sp.,  a  synonym  for  both  the 
genera  Caretta  and  Lepidochelys . 

Spironoura  af finis  Leidy,  1  8 5 6  - — 

Synonym:  Spironoura  affine  Leidy,  1  856 ;  Fa l caustra  chapini  Boulen- 
ger,  1923;  Habitat:  intestines,  cecum,  rectum;  Hosts:  Chelydra  ser¬ 
pentina  1  5A ;  Chrysemys  seripta  270;  Clemmys  guttata  33 A;  C.  marmor- 
ata  AoA  ;  Emydoidea  blandingii  3 3 A ;  Graptenys  geographica  3 3 A ;  Ter- 
rapene  Carolina  38,  90,  223,  270;  Distribution:  vicinity  of  Wash¬ 
ington,  D.C.  90;  111.  270;  Ohio  33 A ;  Oreg.  AOA;  Wis.  15A;  Pertin¬ 
ent  Literature:  160. 

Spironoura  chelydrae  (Harwood,  1932)  Mackin,  1936  - 

Synonym:  Falcaustra  chelydrae  Harwood,  1932;  Habitat:  intestines, 
rectum;  Hosts:  Chelydra  serpentina  160,  259,  270,  2 7 A ,  336,  A 5 1 ; 
Chrysemys  seripta  A0,  256,  259,  336;  Macroclemys  temiminckii  259; 

Trionyx  spiniferus  1  60 ;  D i str i but i on :  I  1 1 .  270  ;  N . C .  A 6 3 ;  N . Y .  1 60 ; 
Okla.  2 7 A ,  A 5 1 ;  S.C.  A0;  Tenn.  256,  336;  Tex.  160;  Pertinent  Lit¬ 
erature:  259- 

Spironoura  concinnae  Mackin,  1936  --- 
Synonym:  Falcaustra  concinnae  (Mack i  n  ,  1  936)  Te  i xe  i  ra  de  Fre  i  tas  and 
Lent,  1 9Al ;  Hab i tat :  intestines,  rectum;  Hosts:  Chrysemys  concinna 
259;  C.  seripta  125;  Graptemys  geographica  33 A;  Distribution:  111. 
259;  Ohio  33.A ;  Okla.  259;  Tex.  *125. 

Spironoura  cryptobranchi  Walton,  1930  --** 

Synonym:  Zanclophorus  cryptbranchi  Walton,  1930;  Falcaustra  cryp- 
tobrancki  (Walton,  1930)  Te  ixeira  de  Freitas  an  d  Lent,  19A1 ;  F . 
waltoni  Teixeira  de  Freitas  and  Lent,  1 9 A 1 ;  Habitat:  intestines; 
Hosts:  Terrapene  Carolina  33;  Distribution:  La.  33;  Comment:  nor¬ 
mally  a  parasite  of  salamanders. 

Spironoura  gracilis  Leidy,  1 8 5 6  - 

Habitat:  stomach ;  Hosts :  Chrysemys  seripta  223;  Distribution:  North 
America  223- 

Spironoura  intermedia  Caballero,  1 939 
Habitat:  i ntest i nes  ;  Hosts :  Kinosternon  hirtipes  63;  Distribution: 

Mexico  63. 
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Spironoura  longispicula  (Walton,  1927)  Mack i n ,  1 936  - 

Synonym:  Falcaustra  longispicula  Wa  1  ton  ,  1 927 ;  Habitat:  i ntest i nes  ; 
Hosts:  Terrapene  Carolina  270,  429;  Distribution:  111.  270. 

Spironoura  procera  Canavan,  1929  - 

Synonym :  Falcaustra  procera  Harwood,  1 932 ;  Hab i tat :  i ntest i nes , rec¬ 
tum;  Hosts:  Chrysemys  concinna  159;  C.  rubriventris  87;  C.  script a 

159,  1 60 ;  Distribution:  Middle  Atlantic  States  87  ;  Ok  1  a .  159;  Tex. 
160;  Pertinent  Literature:  1 60 . 

Spironoura  wardi  Mackin,  1938  --- 
Synonym :  Falcaustra  wardi  (Mackin,  1938)  Teixeria  de  Freitas  and 
Lent,  1941;  Habitat:  intestines;  Hosts:  Chelydra  serpentina  259, 
451;  Graptemys  geographica  334;  G,  pseudogeographica  334;  Distri¬ 
bution:  Ohio  334;  Okl a .  259 ,  274 ,  451 . 

Tonaudia  tonaudia  (Lane,  1914)  Travassos,  1918  — 

Synonym:  Kathlania  tonaudia  Lane,  1914;  K,  leptura  Bay  1  is,  1  923; 
Habitat:  intestines,  rectum;  Hosts:  Caretta  caretta  22,  191;  Che- 
lonia  mydas  220;  Distribution:  Ceylon  220;  Egypt  22,  191;  Pertin¬ 
ent  Literature:  22,  191. 

Fami ly  0XYUR I  DAE 

Cosmocercoides  dukae  (Ho  11,  1  928)  Travassos,  1931 - 

Synonym:  Cosmocerca  dukae  Hoi  1 ,  1928;  Oxysomatium  variabilis  Har¬ 
wood,  1930;  Cosmocercoides  variabilis  (Harwood,  1930)  Travassos, 
1931;  Habitat:  intestine,  rectum ;  Hosts  :  Graptemys  pseudogeographica 
274;  Terrapene  Carolina  158,  160,334;  T.  ornata  158,  160;  Trionyx 
spiniferus  274;  Distribution:  Ohio  334;  Okl  a.  27-4;  Tex.  1  58,  1  60 ; 
Pertinent  Literature:  300;  Comment:  Normally  a  parasite  of  amphi¬ 
bians  and  snakes. 

Tachugonetria  tetrapapillata  Caballero,  1944  - 

Habitat:  large  intestine;  Hosts:  Gopherus  sp.  68;  Distribution: 
Mexico  68;  Pertinent  Literature:  316;  Comment:  Tachygonetria  tet¬ 
rapapillata  was  reported  from  a  Gopherus  polyphemus  captured  at 
Atzcaptza 1 co ,  D.F.,  Mexico  (Caballero,  1944b).  This  tortoise  does 
not  occur  in  Mexico  and  the  three  Gopherus  which  do  (G.  agassizii3 
G.  berlandieri  and  G.  flavomarginatus)  do  not  range  this  far  south; 
thus  the  type  host  is  uncertain. 

Thelastomoides  brevicollis  Walton,  1927  - 

Habitat:  large  intestine;  Hosts:  Gopherus  polyphemus  429;  Distri¬ 
bution:  Ga.  429. 

Thelastomoides  longicollis  Walton,  1927  - 

Habitat:  large  intestine;  Hosts:  Gopherus  polyphemus  429;  Distri¬ 
bution:  Ga.  429. 

Thelastomoides  venustum  (Leidy,  1 856)  Walton,  1927  - 

Synonym :  Thelastomwn  venustum  Leidy,  1 8 56 ;  Habitat:  large  intes¬ 
tine;  Hosts:  Gopherus  polyphemus  223,  429;  Distribution:  Ga.  223, 
429;  Pertinent  Literature:  316,  429. 
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Order  PH  I LOMETR I DEA 
Family  DRACUNCUL I  DAE 

Che lonidracuncu lus  globoeephalus  (Macki n ,  1927)  Yamaguti,  1961  - 

Synonym  :  Dracunculus  globoeephalus  Mack  i  n  ,  1927;  Habitat:  .body  cav¬ 
ity,  mesenter i es ;  Hosts :  Chely dr a  serpentina  105,257,  *+51 ;  Chrysemys 
scripta  (?)  6;  Kino s ter non  subrubrum  (?)  6;  Distribution:  111.257; 
La.  (?)6;0hio105;0kla.  257,  *+51;  Pertinent  Literature  4,  105,  *+56. 

Order  SPIRURIDEA 
Family  CAMALLANIDAE 

Camallanus  magnorugosus  Caballero,  1939  - 

Habitat:  intestines;  Hosts:  Chrysemys  scripta  62;  Distribution: 
Mexico  62. 

Camallanus  microcephalus  (Du  j a rd  i  n  ,  1  8*45)  Ra  i  1  1  i  et  and  Henry  ,  1  91  5 
Synonym:  Cucullanus  microcephalus  Dujardin,  18*45;  C.  trispinosus 
Leidy,  1851 \C.  dumerilii  Perrier,  1 87 1 ;  C,  dumerilli  von  Linstow, 
1879,  nonPerrier,  1  8 7 1  ;  Camallanus  dumerili  (Per r i er ,  1 8 7 1 )  Ra i 1  - 
liet  and  Henry,  1915;  C.  trispinosus  (Leidy,  1 8 5 1 )  Ra i 1 1 i et  and 
Henry,  1915;  C.  confusus  Ra i 1 1 i et  and  Henry ,  1915;  C.  cyathocepha- 
lus  MacCallum,  1918;  C.  chelydrae  MacCallum,  1918;  C.  elegans  Mac- 
Call  urn,  1918;  C.  scabre  MacCallum,  1918;  C.  floridianae  MacCallum, 
1918;  C.  troosti  MacCallum,  1 9 1 8 ;  C.  seurati  Magath,  1919;  C.  amer- 
icanus  Magath,  1919;  C.  testudinis  MacCallum,  1921;  C.  amazonicus 
Reiber,  19*+1;C.  camallanus  Acholonu,  1  970 ;  Hab  i  ta  t :  stomach,  small 
intestine;  Hosts:  Chelydra  serpentina  6,  1  5*+,  1  57,  1  60,  223,  251, 
260,  270,27*+,  33*+,  336^,  *+29,  *+51;  Chrysemys  concinna  159,  160;  C. 
floridana  6,  251;  C.  picta  6,  121,  1  5*+,  1  60,  251,  270,  33*+,  336; 

C.  scripta  6,40,125,159,1  60,251,256,  270,  27*+,  336,  '*+*+9;  Clem- 
mys  guttata  223;  C.  insculpta  15*+;  Deirochelys  reticularia  6 ,  160, 
223;  Emydoidea  blandingii  1  5*+,  252,  33*+;  Graptemys  geographica  33*+; 
G.  kohnii  6;  G.  pseudogeographica  260,  27*+;  Kinosternon  subrubrum 
160;  Malaclemys  terrapin  *+29;  Sternotherus  odoratus  260 ,  270;  Ter- 
rapene  Carolina  6,  270;  Trionyx  spiniferus  6,  1  60,  27*+;  Distribu¬ 
tion:  Fla.  251 ;  111.  260,  270;  Iowa  260;  La.  6;  Mass.  251;  Mich. 
121;  N.Y.  1  60,  251;  N.C.  260;  Ohio  252,  33*+;  Okla.  125,  1  59,  27*+, 
A51  ;  S.  C.  *40 ;  Tenn.  256,  336;  Tex.  1  25,  1  60;  Wis.  15*+;  Pertinent 
Literature:  9*+,  336,  375,  *+*+9. 

Camallanus  parvus  Caballero,  1939  - 

Habitat:  small  intestine;  Hosts:  Kinosternon  hirtipes  6A;  Distri¬ 
bution:  Mexico  6*4;  Comment:  Rail  liet  and  Henry  (1915)  described 
Camallanus  undulatus  (syn.  Cucullanus  viviparus  von  Linstow,  1906) 
from  the  i ntest i ne  of  an  unidentified  Kinosternon  in  the  Museum  of 
Konigsberg;  however,  this  worm  has  never  been  discovered  in  North 
America  and  the  Kinosternon  may  have  been  tropical. 

Fami ly  CUCULLANIDAE 

Cucullanus  carettae  Baylis,  1923  - 

Ha  b i tat :  stomach,  intestine;  Hosts:  Caretta  caretta  22;  Distribu¬ 
tion:  Type  locality  unknown. 
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Cucullanus  cirratus  Muller,  1777  - 

Synonym:  Cucullanus  muticus  Muller,  1 777 ;  G,  marinis  Muller,  1779; 
C.  foveolatus  Rudolphi,  1809;  Dacnitis  esuriens  Dujardin,  1845; 
gadorum  van  Beneden,  1858;  Cucullanus  esuriens  (Dujardin,  1 845 ) 
Yorke  and  Maplestone,  1926;  Habitat:  intestine;  Hosts:  Chrysemys 
scripta  274 ;  Kinosternon  subrubrum  274;  Distribution:  Okl a .  274; 
Comment:  Usually  a  fish  parasite. 

Cucullanus  emydis  McKnight,  1959  - 

Habitat:  intestines;  Hosts:  Trionyx  spiniferus  274,  275;  Distribu¬ 
tion:  Okla.  274,  275;  Comment:  No  adequate  descr  i  pt  ion  of  th  i  s  worm 
has  been  published,  so  it  represents  a  nomen  nudum . 

Family  GNATHOSTOMAT I  DAE 

Gnatho stoma  procyonis  Chandler,  1 942  - 

Habi tat :  muscles ;  Hosts  :  Chrysemys  scripta  1 1  ;  Graptemys  kohnii  11; 
Kinosternon  subrubrum  11;  Terrapene  Carolina  1 1  ;  D i str i but  ion :  La. 

11;  Pertinent  Literature:  11,  285;  Comment:  The  definitive  hosts 
are  normally  mammals;  turtles  serve  only  as  intermediate  hosts. 

Family  HEDRURI DAE 

Hedruris  armata  Perrier,  1 8 7 1 - 

Habitat:  bucal  cavity,  stomach ;  Host s :  Chrysemys  picta  24,  315,456, 
460;  Clermys  guttata  460;  Distribution:  North  America  24;  Europe 
(?)  315,  456,  460;  Pertinent  Literature:  402. 

Hedruris  pendula  (Leidy,  1 85 1 )  Chandler,  1919  - 

Synonym:  Synplecta  pendula  Leidy,  1  8  5 1  ;  Hendruris  androphora  Leidy, 
1886;  H.  squamata  von  L i ns tow,  1909;  Habitat:  stomach,  intestines; 
Hosts:  Clemmys  guttata  24,  222,  223,  224;  Distribution:  Pa.  (?)  222; 
Pertinent  Literature:  402,  429. 

Family  PHYSALOPTER I  DAE 

Physaloptera  terrapenis  Hill,  1941  - 

Habitat:  stomach;  Hosts:  Terrapene  ornata  1  67  ;  D i str i but  ion :  Okla. 
167. 

Proleptus  tortus  von  Li  ns tow,  1906  - 

Habitat:  intestine;  Hosts:  Terrapene  ornata  23 1  ;  D i str i but  ion :  un¬ 
known  . 

Family  SPIRURIDAE 

Spiroxys  amydae  Cobb.  1929  - 

Habitat:  stomach;  Hosts:  Trionyx  spiniferus  95 ,  1 60;  Distribution: 
Miss.  R.  95;  Miss,  (state  of)  163;  Tex.  160;  P  ertinent  Literature: 
162,  163. 

Spiroxys  cons  trie tus  ( Leidy,  1 856)  Yorke  and  Map  1  es  tone ,  1926  - 

Synonym:  Physaloptera  constricta  Le idy,  1856;  Ascaris  penita  Leidy, 
1886;  A.  sulcata  (Rudolphi,  1819)  Leidy,  1887;  Spiroxys  contorta 
(Rudolphi,  1819)  of  Walton,  1927;  S .  sulcata  Hedrich,  1932;  Habi¬ 
tat:  stomach,  i ntes t i ne  (?)  ;  Hosts:  Chelydra  serpentina  154;  Chry¬ 
semys  floridana  6;  C.  picta  154,  334;  C.  scripta  6,  225;  Emydoidea 
blandingii  154;  Graptemys  geographica  334;  Terrapene  Carolina  6; 
Trionyx  muticus  6;  T.  spiniferus  6;  Distribution:  La.  6;  Ohio  334; 
Wis.  154;  Pertinent  Literature:  1 62 ,  1 63  • 
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Spiroxys  contortus  (Rudol ph i ,  1 8 1 9 )  Schneider,  1866  - 

Synonym:  Ascaris  testudines  (?)  Rudolphi,  1809 \  Spiroptera  oontorta 
Rudolphi,  1 8 1 9 ;  Physoloptera  oontorta  (?)  Leidy,  1856;  Habitat: 
adults  i n  stomach  and  sma  1  1  intestines;  larvae  encysted  or  imbedded 
in  stomach  tissues;  Hosts:  Chelydra  serpentina  1 62 ,  270,33.**,  **51; 
Chrysemys  oonoinna  1  59 ,  162;  C.  floridana  6;  C.  piota  11 8,  121,  1 62 , 
270,  33^ ,  336,  **29,  **50;  C.  soripta  6,  63,  125,  1  60,  1 62 ,  223,  256, 
270,  27**,  335,  **50;  Clemmys  marmorata  *+0**;  Veirochelys  reticularia 
1  60,  223 ;  Emydoidea  blandingii  162;  Graptemys  geographica  162,  33**; 
G.  kohnii  6;  G.  pseudogeographioa  27**;  Kinosternon  subrubrum  1 62 , 
223,  27**,  **29;  Sternotherus  carinatus  160;  S .  minor  1  **2 ;  S.  ordoratus 
1  60,  1  62 ;  Terrapene  Carolina  223,  270,  kZ3;T.  ornata  (experimental) 
162;  Trionyx  spiniferus  160,  1  62 ,  27**,  33**;  Distribution:  Fla.  1  42 ; 

I  11  .  270 ;  La.  6,  162;  Mich.  121  ,  162;  Ohio  33**;  Okla.  1  25 ,  1  59 ,  27** , 
**51;  Oreg.  **0**;  Pa.  1 1 8 ,  **29;  Tenn.  256,  336;  Tex.  1  25,  1  60;  Wash. 
1  62 ;  Wis.  1 62 ;  Mexico  63;  Pertinent  Literature:  25,  1  6 1  ,  1 62 ,  1  63  , 
336,  **29. 

Spiroxys  triretrodens  Caballero  and  Zerecero,  1 9** 3 - 

Habitat:  stomach;  Hosts:  Kinosternon  hirtipes  75;  Distribution: 
Mexico  75. 

Order  STR0NGYL I DEA 

Family  STR0NGYL I  DAE 

Strongylus  tribulb o capitis  (MacCallum,  1921)  new  combination  - 

Synonym:  Sclerostomum  tribulb o capitis  MacCallum,  1921;  Habitat: 
stomach;  Hosts:  Emydoidea  blandingii  252;  Distribution:  Ohio  252; 
Comment :  Th  i  s spec i es  has  been  completely  i gnored  by Yor ke  and  Map  1 e- 
stone  (1  926)  andYamaguti  ( 1  9  6 1 )  .  We  follow  Yamaguti  ( 1  9  6 1 )  incon- 
si dering  Sclerostomum  a  synonym  of  Strongylus. 

Family  TR I CH0STR0NGYL I  DAE 

Oswaldocruzia  leidyi  Travassos,  1917  — ■ 

Habitat:  stomach,  intestines;  Hosts:  Graptemys  pseudogeographioa 
27**;  Terrapene  Carolina  6,  1  20,  270,  33**;  Trionyx  spiniferus  27**; 
Distribution:  111.  270;  La.  6;  Md .  120;  Ohio  33**;  Okla.  27**;  Per¬ 
tinent  Literature:  160,362;  Comment:  Normally  a  paras i te  of anuran 
amph i b i ans . 

Oswaldocruzia  pipiens  Walton,  1929  - 

Habitat:  intestines;  Hosts:  Terrapene  Carolina  160;  T.  ornata  160; 
Distribution:  Tex.  160;  Pertinent  Literature:  160;  Comment :  Norma  1 1 y 
a  parasite  of  amphibians.  Leidy  ( 1 856)  reported  Strongylus  auri- 
cularis  Zeder  (= Oswaldocruzia  filiformis  Goeze,  1782)  from  the  in¬ 
test  i ne  of  Terrapene  Carolina  but  gives  no  description.  Since  this 
worm  is  found  only  in  Europe  and  Asia,  it  probably  was  either  a 
m i s i den t i f i ed  0.  cruzi  or  0.  pipiens. 

Order  TR I  CHUR  I DEA 

Family  TR I  CHUR  I  DAE 

Capillaria  serpentina  Harwood,  1932  - 

Synonym:  Capillaria  chely dr ae  Harwood,  1 932 ;  Hab i ta t :  rectum ;  Host s : 
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Chelydra  serpentina  160,  451;  Distribution:  Okia.  451;  Tex.  160; 
Pertinent  Literature:  398,  451. 

HOST  CATALOGUE 

CHELYDRIDAE:  Snapping  Turtles 

Chelydra  serpentina  (Linnaeus,  1758) 

TREMATODA:  Allassostoma  magnum  -  12;  Allas sostomoides  ehelydrae 

---  La.  52;  Nebr.  52,53;  A.  parvum  ---  Fla.  383;  111.  26,  377,  378;  Md . 
209;  Nebr.  53;  Ohio  334;  Okla.  451;  Amphimerus  sp.  —  Ky.  80;  Auridistomum 
ehelydrae  —  Fla.  383;  Nebr.  53;  Ohio  334;  Okla.  451;  Wis.  154;  Canada 

360;  A.  georgiense  -  Ga.  36;  Cerearia  ramonae  -  (experimental)  273; 

Cotylaspis  stunkardi  N.C.  343;  Crepidostomum  cooperi  -  Okla.  274; 

Dietyangium  ehelydrae  La.  392;  Okla.  274;  Diplostomulum  trituri  - 

Va .  (?)  172;  Eustomus  ehelydrae  -  Mich.  277;  N.Y.  252;  Wis.  154;  Hap- 

alorhynehus  foliorehis - Nebr.  53;  H,  gracilis - Ind.  380;  Wis.  154; 

H.  stunkardi  -  Nebr.  465;  Henotosoma  haemotobium  -  Ind.  380,  382; 

Iowa  412,  413;  La.  60;  Md .  120;  N.C.  382;  N.J.  380,  382;  N.Y.  380,  382; 
N.C.  38 0 ;  Ohio  334;  Okla.  451;  Tenn.  60;  Tex.  1 60 ;  Wis.  154;  H.  minutum 

—  Tenn.  60;  Herpetodiplostomum  delillei - Mexico  405,  406,  4 6 1  ;  Heron- 

imus  mollis - 111.  157,  270,  379;  Ind.  102;  Iowa  4 1 4 ,  4 1 5 ;  La.  1,  32; 

Minn.  157;  Nebr.  53;  N.C.  379;  Ohio  334,  379;  Okla.  246,  355,  451;  Tex. 

379;  Canada  255;  Maeravestihulum  eversum  -  (experimental)  179;  Mieor- 

phallus  opaeus  • —  Ohio  332,  334;  A leaseus  sp.  (larvae) Okla.  451  ;  Neo¬ 
polystoma  domitilae  -  Mexico  406;  N.  orbieulare  -  La.  2,  32;  Okla. 

451 ;  Polystomoidella  hassalli  —  Fla.  383;  Iowa  378;  P.  oblongum  - 

La.  2,  Md .  120;  Nebr.  53;  Okla.  451;  Canada  359,  360;  P.  whartoni - 

Tex.  160;  Polystomoides  eoronatum  -  111.  270;  La.  32;  Okla.  451;  Spi- 

rorehis  haematobium — Nebr.  53;  S.  magnitestis  — •  111.  270;  Tenn.  60; 

Telorchis  aeuleatus  — Okla.  274;  T.  attentuatus - Ohio  334;  Okla.  274; 

T.  bonnerensis - (experimental)  440,  44 1 ;  T.  eaudatus  -  N.C.  (?)  51; 

T.  clava  -  Okla.  274;  T.  corti  —  111.  270;  Iowa  376;  La.  32;  Nebr. 

53;  Ohio  334;  Okla.  274,  451;  Wis.  154;  Mexico  405,  406;  T.  singularis 
---  La.  31;  Telorchis  sp.  -  Iowa  348;  Wis.  154. 

ACANTHOCEPHALA :  Aeanthocephalus  sp.  -  111.  270;  Neoeehinorhynehus 

ehrysemydis  -  Ind.  131;  N,  emydis  -  Okla.  274,  451;  N.  pseudemydis 

-  111.  270 ;  Eeoechinorhynehus  sp.  -  La.  3 

NEMAT0DA:  Aplectana  sp. - La.  6;  Ohio  334;  Camallanus  micro  cephalus 

---  111.  260,  270;  Iowa  260;  La.  6,  N.C.  260;  N.Y.  251;  Ohio  334;  Okla. 

274,  451  ;  Tenn.  336;  Tex.  160;  Wis.  154;  Camallanus  sp.  -  Iowa  348; 

Capillaria  serpentina - Okla.  451;  Tex.  160;  Chelonidraeuneulus  globo- 

eephalus  -  111.  257;  Ohio  105;  Okla.  257,  451;  Eustrongylides  sp.  - 

Ohio  334;  Foleyella  sp.  —  Ohio  334;  Icosiella  quadritubereulata  - 

Ga.  223;  Spironoura  af finis  — Wis.  154;  S.  ehelydrae  —  111.  270;  N.Y. 
160;  Okla.  274,  451;  Tenn.  336;  Tex.  1 60;  5.  wardi  ---  Okla.  259,  451; 

Spironoura  sp.  -  111.  270;  Spiroxys-  eonstrietus  -  Wis.  154;  S.  eon- 

tortus  -  111.  270 ;  Ohio  334;  Okla.  451;  Spiroxys  sp.  -  Iowa  348. 

Maeroelemys  temninckii  (T roost ,  1835) 

TREMATODA:  Lophotaspis  interiora  -  Ark.  (?)  438. 
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NEMATODA: 

111.  86. 


Spironoura  chelydrae  — ■  259;  Zanolophorus  sp. 

Kl NOSTERN  I  DAE :  Musk  and  Mud  Turtles 


(?)  — 


Kinosternon  baurii  (Garman ,  1 89 1 ) 

TREMATODA:  Poly stomoidella  whartoni  - -  Fla.  327. 

Kinosternon  flavesoens  (Agassiz,  1857) 

TREMATODA:  Poly stomoidella  whartoni  -  Nebr.  53;  Telorohis  oorti 

---  Nebr.  465 

Kinosternon  hirtipes  (Wagler,  1  83 0 ) 

TREMATODA:  Hernonimus  mollis  - Mexico  65,  66;  Poly stomoidella  ob- 

longnm  -  Mexico  6l ,  219;  P.  whartoni  -  Mexico  6l ,  66,  219* 

NEMATODA:  Camallanus  parvus  -  Mexico  64;  Spironoura  intermedia 

-  Mexico  63;  Spiroxys  triretrodens  -  Mexico  75. 

Kinosternon  subrubrum  (Lacepede,  1788) 

TREMATODA:  Cephalogonius  vesioaudus - Okla.  274;  Heronimus  mollis 

-  Md .  379;  N.  C.  157,  379;  Okla.  274;  Neopolystoma  orbioulare  -  La. 

2;  Okla.  274;  Poly stomoidella  hassalli  -  Md .  150,  327;  N.C.  378;  P. 

oblongum  -  La.  2;  P.  whartoni  - Fla.  327;  La.  2;  Tex.  327;  Telorohis 

oorti - La.  1,  Okla.  274;  T.  diminutus - N.C.  378;  Okla.  274;  T.  kin- 

osterni  -  La.  56;  Telorohis  sp.  -  Ala.  194. 

ACANTHOCEPHALA :  Neoeohinorhynohus  sp.  -  Ala.  194. 

NEMATODA:  Apleotana  -  La.  6;  Chelonidraounoulus  sp.  -  La.  6; 

Camallanus  microoephatus  -  Tex.  160;  Camallanus  sp.  -  Ala.  194;  Cu- 

oullanus  oirratus  —  Okla.  274;  Gnathostoma  prooyonis  -  La.  11 ;  Oxyuro- 

idea  sp.  -  Ala.  194;  Spiroxys  oontortus  -  La.  162;  Okla.  274. 

Sternotherus  oarinatus  (Gray,  1 856 ) 

TREMATODA:  Poly stomoidella  hassalli  -  Tex.  387;  P.  oblongum  - 

327;  Telorohis  oorti  -  Tex.  160. 

NEMATODA:  Spiroxys  oontortus  -  Tex.  160. 

Sternotherus  minor  (Agassiz,  1857) 

TREMATODA:  Aspidoootylea  sp.  -  Fla.  1 42 ;  Eustomus  ohelydrae  - 

Fla.  1 42 ;  Hapalorhynohus  stunkardi  ■ —  Ga.  60;  Heronimus  mollis  ■ — Ala. 
195;  Poly stomoidella  sp.  -  Fla.  1 42 ;  Telorohis  sp.  -  Fla.  1 42 . 

NEMATODA:  Spiroxys  oontortus  -  Fla.  142. 

Sternotherus  odoratus  (Latreille,  1801) 

TREMATODA:  Allas  so stomoides  parvum  —  La.  32;  Amphimerus  ovalis 

- N.C.  (?)  120;  Hapalorhynohus  reelfooti  — Tenn.  60;  Heronimus  mollis 

-  N.C.  157,379;  Poly stomoidella  hassalli  -  Fla.  383;  La.  32,33;  N.C. 

378;  P.  oblongum  -  Fla.  237,  299;  La.  2;  Canada  452;  Telorohis  oorti 

-  La.  32,  33;  N.C.  376;  T.  robustus  -  La.  33- 

NEMATODA:  Camallanus  miorooephalus  - - 111.  270;  Spiroxys  oontor¬ 
tus  -  Tex.  160. 
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EMYDIDAE:  Semiaquatic  Pond  and  Marsh  Turtles 

Chrysemys  alabamensis  (Baur,  1893) 

TREMATODA:  Neopo ly stoma  orbioulare  (?)  —  327. 

Chrysemys  concinna  (Le  Conte,  1 830) 

TREMATODA:  Maoravestibulum  kepneri  — •  Tex.  200;  M .  obtusioaudum 
- ■*  Tenn.  178;  Maoravestibulum  sp .  (?) - Tex.  201;  Neopolystoma  orbi¬ 
cular  e  —  Okla.  159;  Polystomoides  multifalx  —  Fla.  327,  383;  Okla. 

159;  Spirorohis  arterioola -  Tenn.  60;  S.  blandingioides  — Tenn.  60; 

S.  elegans  -  N.  C.  120;  S.  innominatus  -  Okla.  159;  S.  soripta  — • 

Tenn.  60. 

ACANTHOCEPHALA:  Neoechinorhynchus  emydis  -  111.  4l8. 

NEMAT0DA:  Camallanus  microcephalus - Okla.  159;  Tex.  160;  Spiro- 

noura  conoinnae  —  111.  259;  Okla.  259;  S',  procera  — Okla.  159;  Spiroxys 
oontortus  Okla.  159. 

Chrysemys  floridana  (Le  Conte,  1830) 

TREMATODA:  Allas sostomoides  parvum  - —  Fla.  383;  Cephalogonimus 
oompactus  — Fla.  383;  Maoravestibulum  kraatzi — Fla.  106;  Maoravesti¬ 
bulum  sp.  -  Fla.  237;  Neopoly  stoma  orbioulare - Fla.  383;  Polysto- 

moides  ooronatum  -  La.  2;  P.  multifalx  -  Fla.  327,  383;  La.  2;  Tel- 

orohis  sp.  Fla.  237. 

ACANTHOCEPHALA:  Neoeohinorhynohus  ohrysemydis - La.  3;  N.  emydi- 

toides  -  La .  3 • 

NEMAT0DA:  Apleotana  sp.  -  La.  6;  Camallanus  miorocephalus  -  Fla. 

251 ;  La.  6;  Spiroxys  oontortus  -  La.  6;  S.  constriotus  -  La.  6 

Chrysemys  piota  (Schneider,  1783) 

TREMATODA:  Allassostomoides  ohelydrae Nebr.  52,  53;  pccrvum 

---  Mich.  121;  Nebr.  52,  53;  Wis.  154;  Auridostomum  ohelydrae  Nebr. 

53;  Diplostomum  flexioaudum  —  (experimental)  128;  Eustomos  ohelydrae 
—  Mich.  121,  277;  Nebr.  465;  Wis.  154;  Gorgodera  amplioava  ---  (exper¬ 
imental)  1 46 ;  Henotosoma  elephantis  -  Mich.  426;  H,  haemotobium  - 

I owa  4 1 2 ,  4 1 3 ;  Heronimus  mollis  -  111.  157,  270,  379;  I nd .  102;  Iowa 

1  57,  348,  379,  41 4,  41  5;  Ky.  379;  Mich.  121 ;  Minn.  17,  157;  Mo.  379;  Nebr. 
53;  N.C.  157;  Ohio  334;  Wis.  154;  Maoravestibulum  eversum  -  (experi¬ 
mental)  179;  Miorophallus  opaous  —  Ohio  332,  333,  334;  Neopoly  stoma 

orbioulare  —  111.  270,  377;  378;  Iowa  377,  378;  Mich.  121;  Md .  120; 

Nebr.  53;  Ohio  334;  Wis.  154;  Neopolystoma  sp.  Wis.  154;  Polystoma 

nearotioum  —  (exper i mental )  309;  Polystomoi della  oblongum  Canada 

360 ;  Polystomoidella  sp.  -  Md .  120;  Polystomoides  ooronatum  -  111. 

270;  Iowa  378;  Mich.  121;  Nebr.  53;  P.  oris  -  N.Y.  310;  Polystomoides 

sp.  -  Iowa  348;  Minn.  (?)  136;  Protenes  angustus  -  Mich.  121;  Minn. 

15;  Nebr.  53,465;  Wis.  154;  Spirorohis  arterioola — Iowa  317,  348,437; 
Mich.  121;  Ohio  334;  Tenn.60;Wis.  (?)  450;  S.  elegans  — -Ga.  1 48 ;  111. 

270;  Iowa  348;  N.Y.  382;  Wis.  154;  S.  innominatus - 253;  S.  parvum  --- 

Mich.  425;  Nebr.  465;  N.  J.  381;  N.Y.  381 ;  Ohio  334;  Va,  1 69 ,  171;  S. 

pseudemydae  -  Iowa  348;  S.  soripta  -  Ga.  149;  Iowa  348;  Nebr.  465; 

Va.  I69,  170;  Spirorohis  sp.  - 111.  270;  Iowa  348;  Wis.  154;  Telorohis 
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attenuatus  —  Ind.  1 45 ;  Nebr.  53 ;  Ohio  334 ;  Wi  s .  15*+;  T,  bonnerensis  — 
(experimental)  440,  44 1  ,  442;  T.  corti  — -  N.Y.  252;  Ohio  334;  Canada 

360;  T.  nematoides  -  Wis.  (?)  450;  T.  robustus  -  N.C.  (?)  120;  Tel¬ 
orchis  sp.  -  Iowa  348;  Mich.  121;  Ohio  334. 

CESTODA:  Immature  cestoda - Ohio  33*+* 

ACANTHOCEPHALA:  Neoechinorhynchus  chrysemydis  -  111.  270;  Ind. 

84;  Minn.  (?)  131;  N.  emydis  -  Ohio  334;  N.  pseudemydis  -  ill.  270; 

Ind.  131. 

NEMAT0DA:  Aplectana  sp. - Mich.  121;  Camallanus  microcephalus  - — 

111.  270;  La.  6;  Mass.  251;  Mich.  121;  N.Y.  1 60 ;  Ohio  334;  Tenn.  336; 

Tex.  160;  Wis.  154;  Camallanus  sp.  -  Iowa  348;  Eustrongylides  ingotus 

-  (experimental)  4 1 ;  Filaria  sp.  (cyst)  -  429;  Hedruris  armata  — 

North  America  24;  Europe  (?)  3 1 5 ?  456,  460;  Physaloptera  sp.  -  Ohio  334; 

Sprionoura  sp.  - Md .  120;  Mich.  121;  Spiroxys  constrictus  — Ohio  334; 

Wis.  154;  5.  contortus  ---  111.  270;  Mich.  121;  Ohio  334;  Pa.  118,  429; 
Tenn.  336;  Wash.  162;  Wis.  1 62 ;  Spiroxys  sp.  Iowa  348;  Nematode  (im¬ 
mature)  -  Wis.  154. 

Chrysemys  rubriventris  (Le  Conte,  1830) 

TREMAT0DA:  Neopoly  stoma  orbioulare  (?) - 183. 

NEMAT0DA;  Spironoura  procera - Middle  Atlantic  States  87;  uniden¬ 
tified  nematodes  -  New  England  1 5 1 • 

Chrysemys  scripta  (Schoepff,  1792) 

TREMATODA :  Allassostoma  magnum  —  111.  377 ,  378 ;  La  .  1  ,  32 ;  Okl  a.  1  59 ; 

Cephalogonimus  vesioaudus — Okla.  274;  Dictyangium  ohelydrae - Mexico 

69;  Heronimus  mollis  ---  111.  270,  379;  La.  1;  Macravestibulum  ever  sum  ■ — 

(experimental)  179;  M.  kepneri  -  Tex.  200;  M .  obtusicaudum  -  Okla. 

178,  258;  S.C.  40;  Tenn.  178;  Macravestibulum  sp.  (?)  ---Tex.  200;  Neo- 

ply stoma  domitilae  -  Mexico  61 ,  219,  405,  406 ;  N.  orbioulare  -  111. 

270;  La.  2;  N.C.  377,  378;  Okla.  125,  159,274;  Tenn.  (?)  256;  Tex.  125, 
160;  Mexico  219;  Pneumatophilus  variabilis  —  La.  32;  Poly stomoidella 

hassalli - La.  32;  P.  oblongum - La.  2;  Polystomoides  coronation - 

I  1 1 .  270 ;  La.  2,  32;  N.C.  327;  Okla.  125,  1  59;  Tex.  125,  159,  1 60;  Mexico 

405,  406;  Polystomoides  sp.  -  Iowa  348;  Protenes  angustus  -  La.  30, 

31,  32,  34;  Schizamphistomoides  tabascensis  —  Mexico  61 ,  78,405,  406; 

Panama  78;  Spirorchis  artericola - 111.  437;  La.  1  ;  N.C.  382;  Okla.  125, 

274;  Tenn.  60;  Tex.  125;  S.  b landing ioides  Tenn.  60;  S.  elegans  - 

111.  270 ,  382 ;  N.C.  120;  Okla.  159;  S.  pseudemydae - Tenn .  60 ;  S.  scripta 

---  N.C.  382;  Tenn.  60;  Spirorchis  sp.  ---  111.  270;  Telorchis  bonnerensis 

- (experimental)  440,  44 1 ;  T.  corti  * —  111.  270;  La.  1,  32,  34;  Okla. 

1  25 ,  274 ;  S.C.  40 ;  Tex .  125,376;  Mex i co  405 ,  406;  Panama  78;  T.  dissimilis 

-  Mexico  61 ;  T.  membranaceus  - Mexico  66;  T .  nematoides  -  Wis.  (?) 

450 ;  T.  robustus - La.  32;  Tex.  160;  T.  singularis  ---  La.  31,  32,  34; 

Okla.  125;  Tex.  125;  Telorchis  sp.  -  Iowa  348;  S.C.  40;  Unicaecum  dis- 

simile  -  Tenn.  60;  U.  ruszkowskii  -  N.C.  384,  387;  Tenn.  60. 

CESTODA:  Proteocephalus  testudo - Okla.  274;  Proteocephalan  plero- 

cercoid  -  La.  4;  unidentified  cyclophyl 1 idean  cysticerci  - N.C.  120. 
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ACANTHOCEPHALA:  Leptorhynehoide s  sp . - Iowa  348;  Neoeehinorhynehus 

chelonos - S.C.  40,  346 ;  N.  chrysemydis  -  Ala.  196;  Ark.  82,  131;  La. 

3,  131;  N.C.  196;  S.C.  40;  N.  emydis  —  111.  41 8 ;  Okla.  125,  159,  274; 

N.  emyditoides  Ala.  196;  Ark.  131;  111.  270;  La.  3,  131,  Miss.  131; 

N.C.  196;  S.C.  40;  Tex.  235;  V a.  131;  Mexico  50;  N.  magnapipi l latus  

Ala .  196;  N.C.  196;  N.  pseudemydis  ■ — Ala.  1 96;  Ark.  82,  1 31 ;  111.  131, 
270;  Inch  131 ;  La.  3,  131 ;  Miss.  131  ;  Mo.  131 ;  N.C.  196;  S.C.  39,  ^0,  3^6; 

Tenn.  (7)256;  Tex.  131,235;  Va .  131;  Neoeehinorhynehus  sp.  - Ala.  1 94; 

111.  270;  La.  3;  S.C.  122;  unidentified  acanthocepha 1  an - 40. 

NEMATODA:  Apleetana  sp. - La.  6;  Cconallanus  magnorugosus - Mexico 

62;  C.  mieroeephalus  -  Fla.  251;  111.  270;  La.  6;  Okla.  125,  159,  274; 

S.C.  40 ;  Tenn .  256,  336;  Tex.  125,  1 60;  Camallanus  sp. - Ala.  194.  Iowa 

348,  S.C.  122;  Chelonidraeuneulus  sp. - La.  6;  Cissophyllus  penitus  — ■ 

224;  Cueullanus  eirratus  -  Okla.  274;  Gnatho stoma  proeyonis - La.  11; 

Ieosiella  quadritubereulata  -  Ga.  223;  Oxyuroidea  sp.  -  Ala.  194; 

Spironoura  affinis - 111.  270;  S.  ehelydrae - S.C.  40;  Tenn.  256,  336; 

S.  coneinnae  ---Tex.  125;  S.  gracilis  -  North  America  223;  S.  proeera 

---  Okla.  159;Tex.  160;  Spironoura  sp . - 111.270;  Spiroxys  eonstrietus 

---  La.  6;  S.  eontortus  -  111.  270;  La.  6;  Okla.  125,  274;  Tenn.  256, 

336;  Tex.  125,  160;  Mexico  63;  Spiroxys  sp.  ---Ala.  194;  Iowa  348;  S.C. 
122. 


Clermys  guttata  (Schneider,  1792) 

TREMAT0DA:  Telorehis  corti  -  N.Y.  249;  T.  robustus  -  Ohio  334; 

Polystomoides  coronatum  (?)  -  Mass.  60. 

ACANTHOCEPHALA:  Neoeehinorhynehus  emydis  -  223,  4 1 8 . 

NEMATODA:  Camallanus  mieroeephalus — 223;  Hedruris  armata  -  Eu¬ 
rope  (?)  460;  H.  pendula - Pa.  (?)  222;  Spironoura  affinis  — Ohio  334. 

Clemmys  inseulpta  (Le  Conte,  1830) 

TREMATODA:  Dietyangium  ehelydrae - Wis.  154;  Spirorehis  innomina- 

tus  —  249,  253,  437;  Telorehis  corti  —  N.Y.  249;  Wis.  154. 

ACANTHOCEPHALA:  Neoeehinorhynehus  emydis -  223,  4 1 8 . 

NEMATODA:  Camallanus  mieroeephalus  -  Wis.  154. 

Clemmys  marmorata  (Baird  and  Girard,  1852) 

TREMATODA:  Neopoly  stoma  orbieulare - Oreg.  404;  Ophioxenos  dien- 

teros  -  Oreg.  404;  Polystomoides  coronation  -  Oreg.  404; Spirorehis 

arterieola  -  Oreg.  404;  Telorehis  corti  -  Calif.  190;  Oreg.  404. 

NEMATODA:  Spironoura  affinis  -  Oreg.  404;  Spiroxys  eontortus - 

Oreg.  404. 


Clemmys  muhlenbergii  (Schoepff,  1801) 

NEMATODA:  Apleetana  sp.  (?)  ---  Pa.  21. 

Deiroehelys  retieularia  (Latreille,  1 802 ) 
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TREMATODA:  Neopolysioma  orbicular e Fla.  237 ;  Telorchis  corti 

448. 

NEMATODA :  Aplectana  sp.  -  La .  6;  Camallanus  microcephalus  ---  La. 

6;  Tex.  1 60;  Spiroxys  contortus  ---  Tex.  1 60 . 

Emydoidea  blandingii  (Holbrook,  1 838) 

TREMATODA:  Diarmast orchis  blandingi  ---  183;  Nebr.  53;  Eeronimus 

mollis  -  Nebr .  53;  Ohio  252,  334;  Microphallus  opacus  -  Ohio  333,  334; 

Polystomoides  sp.  —  Iowa  348;  Pseudot el  orchis  compactus  ---  Ind.  85; 
Spirorchis  innominatus  ---  Ohio  252;  S .  pseudemydae  ---  Iowa  348;  Telo¬ 
rchis  corti  ---  Nebr .  53;  Ohio  334;  Wis.  154;  Telorchis  sp.  -  I owa  348. 

ACAMTHOCEPHALA :  Neoechinorhynchus  emydis  ---  Minn.  1 3 1 ;  N,  emydi- 
toides  ---’Mass.  1 3 1 ;  N.  pseudemydis  ---  Minn.  131. 

NEMATODA:  Aplectana  sp.  -  Ohio  334;  Camallanus  microcephalus  — 

Oh i o  252,  334;  Wis.  154;  Camallanus  sp.  ---  Iowa  348;  Spironoura  af finis 
---  Ohio  334;  Spiroxys  constrictus  ---  Wis.  154;  S.  contortus  ---  1 62 ; 
Spiroxys  sp.  ---  Iowa  348;  Strongylus  tribulb o capitis  ---Ohio  252;  Nema- 
toda  (immature)  -  Wis.  154, 

Graptemys  geographica  (LeSueur ,  1 8 1 7 ) 

TREMATODA:  Cotylaspis  cokeri  ---  Ohio  334;  Tex.  378;  Dictyangium 

chelydrae  -  Ohio  334;  Eeronimus  mollis  ---  111.  157,  379;  Macravesti- 

bulum  eversion  ---  Mich.  179;  Ohio  334;  M.  obtusicaudum  ---  Tenn.  1 78 ; 
Microphallus  opacus  ---  Ohio  332,  334;  Polystomoides  coronation  ---  183; 
Spirorchis  artericola  ---  183;  S',  innominatus  ---  Ohio  334;  Telorchis 
corti  ---  111.  376;  Ohio  334. 

ACANTHOCEPHALA :  Neoechinorhynchus  emydis - Ind.  84,  1  31,  1  75,  1  76; 

Ohio  334. 

NEMATODA:  Camallanus  microcephalus  ---Ohio  334;  Spironoura  affinis 
---  Ohio  334;  S,  concinnae  --- Oh i o  334;  S.  wardi  ---  Ohio  334;  Spiroxys 
constrictus  ---  Ohio  334;  S.  contortus  ---  Ohio  334. 

Graptemys  kohnii  (Baur ,  1830) 

TREMATODA:  Polystomoides  coronation  ---  La.  2. 

ACANTHOCEPHALA:  Neoechinorhynchus  stunkardi  -  La.  3 • 

NEMATODA:  Camallanus  microcephalus  ---La.  6;  Gnatho stoma  procyonis 
---  La.  11;  Spiroxys  contortus  ---  La.  6. 

Graptemys  pseudogeographica  (Gray,  1831) 

TREMATODA:  Allas sostomoides  chelydrae  ~~~  Nebr ,  52,53;  Cephalogoni- 
mus  vesicaudus  ---  Okl a .  274;  Cotylaspis  cokeri  ---  Iowa  1 6 ;  Eeronimus 
mollis  — ■  Nebr.  465;  Macravestibulum  obtusicaudum  ---  Tenn.  178;  Poly¬ 
stomoides  coronation  - Tex.  378;  Spirorchis  artericola  ■ — •  Tenn.  60; 

Tex.  437;  S.  scripta  -  Okl a.  274;  Tenn.  60;  Tex.  382;  Telorchis  corti 

---  Nebr.  53;  Okl  a .  274;  Tex.  376;  7.  gutturosi - Nebr .  465;  7.  nectori 
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—  -  --  Nebr .  465;  Unicaecum  ruszkowskii  —  Tenn.  60. 

CESTODA:  Proteocephalus  testudo  ---  Okla.  274;  unidentified  cestode 

—  Okla.  443. 

ACANTHOCEPHALA:  Neoechinorhynchus  emydis  —  111.  131,418;  N.  stunk- 
drdi  —  111.  83. 

NEMATODA:  Comallanus  microoephalus  -  Iowa  260;  Okla.  274;  Cos¬ 
mocercoides  dukae - Okla.  274;  Oswaldocruzia  leidyi - Okla.  274;  Spi¬ 
ronoura  wardi  -  Okla.  274;  Spiroxys  contortus  -  Okla.  274. 

Malaclemys  terrapin  (Schoepf f ,  1793) 

TREMATODA:  Nematophila  grandis  (?)  —  367 ;  Neopolystoma  orbiculare 
-  327;  Pleurogonius  malaclemys  —  N.C.  187;  Polystomoides  coronation 

—  435;  Telorchis  corti  —  448. 

NEMATODA:  Comallanus  microoephalus  -  429. 

Terrapene  Carolina  (Linnaeus,  1758)  / 

TREMATODA:  Brachycoelium  salamandrae  Ohio  334;  Neopoly  stoma  ter- 

rapenis - Tex.  1 60 ;  Polystomoidella  oblongum  ---  La .  2;  P.  whartoni  ■ — 

La.  2 ;  Polystomoides  coronation - 45;  Telorchis  corti -  448;  T.  robustus 

-  La.  33;  Md .  145,  213;  Telorchis  sp.  -  Ohio  334. 

CESTODA:  Oochoristica  whitentoni  ---  Okla.  361;  Proteocephalus  sp. 

• —  Tex.  1 60 ;  eye  1 ophy 1 1 i d i an  (immature) - La.  33 • 

NEMATODA:  Aplectana  sp.  - La.  6;  Ohio  334;  Atractis  carolinae  - 

Tex.  160;  Comallanus  microoephalus  -  111.  270;  La.  6;  Cardianema  cis- 

tudinis  ---  D .C .  (Washington)  7 ;  La .  1 64 ;  Pa.  7;  Cosmocercoides  dukae - 

Ohio  334;  Tex.  1  58,  160;  Cruzia  testudines - Tex.  1 60 ;  Gnathostoma  pro- 

cyonis  —  La.  11;  Oswaldocruzia  leidyi - 111.  270;  La.  6;  Md .  120;  Ohio 

334;  0.  pipiens  ---Tex.  1 60 ;  Spironoura  affinis - D.C.  (Washington)  90; 

111.  270;  S.  cryptobranchi  La.  33;  S.  longispicula  -  111.  270; 

Spironoura  sp.  ---  111.  270;  Md .  120;  Spiroxys  constrictus La.  6;  S. 

contortus  -  111.  270. 

Terrapene  ornata  (Agassiz,  1857) 

NEMATODA:  Cosmocercoides  dukae  ---Tex.  158,  1 60 ;  Oswaldocruzia  pi¬ 
piens  - Tex.  1 60 ;  Physaloptera  terrapenis  - Okla.  1 67 ;  Proleptus 

tortus  ---  231;  Spiroxys  contortus  -  (experimental)  1 62 . 

TESTUDINIDAE:  Tortoises 

Gopherus  polyphemus  (Daudin,  1 803) 

NEMATODA:  Atractis  impura  (?*)  - Mexico  67;  Tachygonetria  tetrap- 

apillata  (?*)  -  Mexico  68;  Thelastomoides  venustus  -  Ga.  223,  429; 

T.  brevicollis  -  Ga.  429;  T.  longicollis  - -  Ga.  429. 

*See  comment  in  species  account. 
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CHE  LON  I  I  DAE :  Marine  Turtles 

Caretta  caretta  (Linnaeus,  1758) 

TREMATODA:  Adenogaster  serialis  Egypt  144,  239,  240 ;  Bicornuata 

caretta N.C.  311;  Calycodes  anthos Egypt  239,  240;  Japan  48;  Car- 

ettacola  bipora - Fla.  269;  Cricocephalus  albus  — -Fla.  234;  Egypt  238, 

240 ;  New  Guinea  (?)  238;  C.  americanus  -  Fla.  234;  Cymato carpus  undu- 

latus - Fla.  234,  245,321;  Egypt  1  44 ,  238;  Desmogonius  loossi  ---  I nd i a 

92;  Diaschistorchis  ellipticus - Fla.  321;  D.  pandus  ■ —  Fla.  321;  Italy 

49;  Distoma  pachyderma  (?)  — 48;  D.  testudinis  (?)  ---339;  Enodiotrema 

instar---  Egypt  1 44 ,  239,  240 ;  E.  megachondrus Egypt  1  44 ,  239,  240 ; 

E.  reduction  — Egypt  1  44 ,  239,  240;  Epibathra  crassa  --- Egypt  144,  239, 

240;  Hapalotrema  loossi - Egypt  238,  240;  H.  mistroides  -  Italy  289; 

H.  synorchis  ---Fla.  245;  Learedius  europaeus  ---Egypt  1 44 ;  Europe  221; 
Lophotaspis  vallei  —  Fla.  245,  266,  447;  Brazil  9;  Ceylon  459;  Egypt 

1 44 ,  239,  240;  Mediterranean  Sea  373;  Metacetabulum  uamagutii  -  India 

92;  Neospir orchis  pricei  ---  Fla.  269;  Orchidasma  amphiorchis  ---  Fla. 
234,  245;  N.C.  311;  Egypt  144,239,240;  England  23;  Italy  47;  Pachypsolus 

irroratus  - Adriatic  Sea  372;  Egypt  1 44 ,  239,  240;  England  23,  France 

124;  Mauritania  113;  P.  ovalis  — Fla.  234,321;  Paralepoderma  acariaeu/rt 

- Egypt  1 44 ,  240;  Plesiochorus  cymbiformis  --- F 1  a .  245  ,  321;  Adriatic 

Sea  49,  371 ;  Egypt  1 44 ,  239,  240;  Pleurogonius  carettae  ---  India  92;  P. 

longiusculus  Brazil  341;  India  92,  352;  P.  trigonocephalus  Fla. 

245;  Brazil  341;  Egypt  144,  239,  240;  Polyangium  longiseminale  ---  India 

91 ;  Polystomoides  mydae - Europe  55;  Pronocepkalus  mehrai  — -  India  92; 

Pyelosomum  longicaecum — Fla.  245;  Rhytidodes  gelatinosus  ---Fla.  245, 
321  ;  Egypt  1 44 ,  239,  240;  France  123,  124;  Indian  Ocean  49;  Italy  371, 

372;  Rhytidodoides  similis  -  India  350;  Schizamphistomum  scleroporum 

- Brazil  4 1 1  ;  Styphlotrema  solitarium  ---  Fla.  245;  Egypt  1 44 ,  240. 

CESTODA:  Ancistrocepha lus  imbricatus  -  202,  242;  Tentacularia 

coryphaenae  -  Europe  (?)  1 8 1 . 

NEMATODA:  Cucullanus  carettae  ---  22;  Kathlania  leptura  -  Egypt 

22;  Porrocaecum  sulcatum  ---  Egypt  22;  Yugoslavia  371;  Tonaudia  tonaudia 

- Egypt  22 ,  191. 

Chelonia  mydas  (Linnaeus,  1758) 

TREMATODA:  Adenogaster  serialis  ■ — Mexico  79;  Panama  77 ;  Amphiorchis 
amphiorchis  —  323;  Angiodictyum  anteroporum  ---  India  91;  A.  parallelum 

- Egypt  1 44 ,  239,  240;  Calycodes  anthos - Egypt  1  44 ,  240;  Panama  77; 

Charaxicephalus  loossi  ---  Pakistan  284;  C.  robustus  -  Egypt  144,  239, 

240;  Charazicephalus  sp.  -  297;  Cricocephalus  albus  ---  Brazil  341; 

Caribbean  Sea  155;  Egypt  1  44 ,  238,240;  India  92,  352;  Japan  301;  Malaya 
204,  205;  New  Guinea  238;  Panama  77;  Taiwan  and  South  China  Sea  129;  C. 

indicus  -  India  92;  C.  megastomus - Egypt  1 44 ,  2 40 ;  India  92,  352; 

Taiwan  129;  C.  resectus - Egypt  144,240;  South  China  Sea  129;  C.  ruber 

-  Australia  197;  I s 1 es  des Cocot i ers  215;  Cymatocarpus  solearis - 48; 

C.  undulatus  —  Mexico  71,  79;  Desmogonius  desmogonius  ---  Fla.  268; 
Nicaragua  383;  Ta iwan  and  South  China  Sea  96,  129;  Deuterobaris  chelonei 

- Caribbean  Sea  155;  D.  proteus  ---  Caribbean  Sea  155;  Egypt  1 44 ,  238, 

2 40 ;  India  91;  Mediterranean  Sea  42;  Diaschistorchis  lateralis  ---Japan 
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301;  D.  pandus  — Australia  198;  D.  prafullai  —  India  92;  Distoma  tes- 

tudinis  mydae  (?)  -  338;  Enodiotrema  megachondrus  -  Egypt  1 44 ,  239, 

240;  Mexico  79;  E.  reduction  ■ — ■  Panama  70;  Epibathra  crassa - Brazil 

341;  Glyphicepha lus  lobatus  -  Brazil  341;  Egypt  1 44 ,  239,  240;  Panama 

77;  Taiwan  129;  G.  solidus  —  Brazil  341;  Egypt  1 44 ,  239,  240 ;  Panama 

77;  Haemoxenicon  stunkardi - Baja  Ca 1 i forn i a  272  ;  Panama  77;  Hapalotrema 

loossi  ---  Egypt  240;  Learedius  europaeus - 296;  L.  leavedi  -  Panama 

77;  P.  loochooensis - Japan  396;  L.  orientalis  -  Arabian  Sea  (Pakis¬ 

tan)  283;  Medioporus  cheloniae  — Japan  301;  Met  acetabulum  invaginatum 

—  Brazil  400;  M.  karachiense — Pakistan  294;  Micros caphidium  aberrans 
- Egypt  144,  240;  Ghana  130;  Panama  70;  Ta i wan  and  South  China  Sea  129; 

M.  chelonei  —  India  91;  M.  japonicum  --- Ok i nawa  303;  M.  reticular e  --- 

Egypt  1 44 ,  238,  239,  240;  Ghana  130;  North  Sea  29;  Monostoma  pseudamphis- 
tomum  (?)  ---  104;  Monostoma  sp.  (?)  ---  49;  Monticellius  indicum  — 

Arabian  Sea  (Pakistan)  283;  M.  similis  -  323;  Myosaccus  chelonei  - 

India  92;  Neocricocepha lus  vitallani  ■ — Car i bbean  Sea  1  56 ;  Neospirorchis 

schistosomatoides  —  323 ;  Octangium  elongatum —  India  91;  0,  hasta  - 

Egypt  1  44,  240;  0.  sagitta - Austral  ia  *197;  Egypt  1  44 ,  238,  240;  India 

91;  0.  takonoi  -  Malaya  205;  0.  travassosi  -  Caribbean  Sea  156;  0. 

trinidadi  -  Caribbean  Sea  155;  Octangium  sp.  -  South  China  Sea  129; 

Orchidasma  amphiorchis  -  Brazil  400;  Egypt  1 44 ,  240;  Mauritania  113; 

Mexico  72;  Panama  77;  Pachypsolus  brachus  — ’Mexico  79;  P.  irroratus  - 

Adriatic  Sea  339;  France  339;  New  Guinea  47;  P.  ovalis  —  Panama  77; 
Paralepo derma  acariaeum  ---  Egypt  240;  Plesiochorus  cymbiformis — Egypt 

1 44 ,  240;  France  339;  Panama  70;  Pleurogonius  americanus  -  Panama  77; 

P.  bilobus  —  Egypt  144,  239,  240;  P.  chelonii  -  Caribbean  Sea  155; 

Pakistan  284;  P.  grocotti  ---  Panama  70;  P.  karachii  -  Pakistan  284; 

P.  keamarii  ---Pakistan  284;  P.  linearis — Brazil  341;  Egypt  1 44 ,  239, 
240;  Japan  301;  P.  longiusculus  —  Egypt  1 44 ,  239,  240;  India  92,  352; 

North  Sea  29;  Panama  70;  P.  malaclemys  -  (experimental)  1 88 ;  P.  minu- 

tissimus  —  Egypt  1 44 ,  239,  240;  P.  ozakii - India  92,  352;  P.  sindhii 

—  Pakistan  284;  Panama  77;  P.  trigonocephalus  —  France  338;  Poly- 

angium  linguatula  -  Fla.  268;  Australia  1 98 ;  Brazil  400;  Egypt  1 44 , 

238,  240;  P.  miyajimai  -  Malaya  204,  205;  Mediterranean  Sea  (?)  4 1 1 ; 

Pronccephalus  mehrai  - Pakistan  284;  P.  obliquus  -  Brazil  341;  Egypt 

1 44 ,  238,  239,  240;  India  92;  Japan  301;  Panama  77;  Pyelosomum  cochlear 

-  Egypt  144,  238,  240;  Panama  70;  P.  poster orchis  Panama  77;  Rhy- 

tidodes  gelatinosus  ---  Egypt  240;  France  339;  Indian  Ocean  49;  Mexico 

70,  79;  Pakistan  294;  Panama  70;  P.  intestinalis - Panama  70;  Rhytido- 

aoides  similis  - -  Panama  70;  Schizamphistomoides  chelonei  -  Trinidad 

155;  S,  spinulosum  ■ — Braz  i  1  41 1  ;  Car  i bbean  Sea  155;  Egypt  1  44 ,  239,  240; 
Ghana  130;  Panama  77;  Schizamphistomum  scleroporum  ---  Australia  197; 
Brazil  4 1 1 ;  S.  taiwanense  ---Taiwan  129;  Spirorchis  parvum  (?)  —  183, 
1 84 ;  Squaro acetabulum  solus  ---  India  351. 

CEST0DA:  Ancistrocephalus  imbricatus  (?)  — ■  1  82 ;  Tentacularia  cory- 
phaenae  —  349,  445. 

NEMAT0DA:  Angusticaecum  holoptera  — ■  Europe  1  1  5,  339;  Kathlama 

leptura — 347;  Brazil  409;  Ceylon  220;  Porrocaecum  sulcatum  -  Brazil 

40 3 ;  Venezuela  347;  Tonaudia  tonaudia - Ceylon  220. 
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Eretomochelys  imbricata  (Linnaeus,  1766) 

TREMATODA:  Adenogaster  serialis - Cuba  313 ;  Amphiorohis  amphiorohis 

-  Puerto  Rico  464;  A.  oaborojoensis  -  Puerto  Rico  464;  A.  lateralis 

-  Palao  island  302;  Amphistomum  oheloniae  imbrioatae  -  Ireland  110; 

Amphistoma  sp.  -  Ireland  27;  Angiodictyum  posterovitellatim  -  India 

91;  Caloodes  oaborojoensis  ■ —  Puerto  Rico  464;  Crioocephalus  albus  — 
Puerto  R i co  464 ;  Austra 1 i a  197;  C.  amerioanus  — Cuba  313;  C .  megastomus 

- Puerto  Ri  co  464 ;  Dias ohist orchis  pandus - Puerto  Rico  464;  Australia 

198;  Bermuda  1 4 ;  Cuba  312,  313;  India  92,  352;  Japan  301;  Enodiotrema 

reduotum - Puerto  Ri  co  464 ;  Japan  3 04 ;  Epibathra  stenobursata - Puerto 

Rico  464;  Glyphicephalus  latus - Puerto  Rico  464;  G,  lobatus - Puerto 

Rico  464;  Brazil  341;  G.  solidus - CUBA  313;  Hapalotrema  orientalis - 

Japan  396;  H»  synorohis  -  Puerto  Rico  464;  Learedius  orientalis  - 

Puerto  Rico*  464;  Medioporus  maorophalus  -  Japan  301;  Metacetabulum 

invaginatum  Puerto  Rico  464;  Micros caphidium  reticulare  Puerto 

Rico  464;  Octangium  microrchis  -  India  91;  0,  sagitta  -  Puerto  Rico 

464;  0.  travassosi - Puerto  Rico  464;  Orchidasma  amphiorohis - Puerto 

Rico  464;  Mexico  76;  Pachypsolus  brachus  -  Bermuda  1 4 ;  P.  ovalis  - 

Puerto  Rico  464;  P.  puertoricensis  -  Puerto  Rico  464;  Plesiochorus 

cymbiformis  Puerto  Rico  464;  Pleurogonius  laterouterus  Puerto 

Rico  464;  P.  linearis  ■ —  Puerto  Rico  464;  Mexico  76;  P.  longibursatus 

-  Cuba  313;  P.  mandapamensis  ---  India  92;  P.  puertoricensis  -  Puerto 

Rico  464;  P.  ozakii  Japan  301;  P.  trigonocephalus  Puerto  Rico 

464;  Australia  197;  Cuba  313;  Ireland  27;  P.  truncatus Australia  328; 

Pyelosomum  parvum - Australia  328;  P.  posterorchis - Puerto  Rico  464; 

Palao  Island  301;  P.  solum - India  92;  Rhytidodes  gelatinosus - Puerto 

Rico  464;  Cuba  313;  India  350;  P.  indicus  —  India  350;  Schizamphistomum 

scleroporum - Puerto  Rico  464;  Styphlotrema  solitarium  -  Puerto  Rico 

464. 

Lepidochelys  olivacea  (Eschschol tz ,  1829) 

TREMATODA:  Cymatocarpus  undulatus  ---  Japan  3 04 ;  Orchidasma  amphi- 
orchis - Japan  453;  Plesiochorus  cymbiformis - Japan  3 04 . 

DERMOCHELY I  DAE :  Leatherbacks 

Dermochelys  coriacea  (Linnaeus,  1766) 

TREMATODA:  Astrorchis  renicapite  -  Mass.  252;  Tex.  268;  Indian 

Ocean  2 1 8 ;  Tunisia  184. 

TRI0NYCHIDAE:  Soft-shelled  Turtles 
Trionyx  ferox  (Schneider,  1783) 

TREMATODA:  Neopolystoma  orbiculare - Fla.  327;  N.  rugosa  -  N.Y.  | 

Aquarium  (?)  250;  Polystomoides  coronatum  -  Fla.  383;  Teloporia  aspi- 

donectes  — 248,  322,  394;  Vasotrema  amydae  —  Fla.  386;  V.  attenuatum 
(?)  -  183,  1 84 ;  V.  robustum  -  Fla.  388;  Vasotrema  sp.  -  Fla.  237* 

! 

CEST0DA:  Proteocephalus  trionychinum  ~~~  Fla.  236. 

Bulletin  Maryland  Herpetological  Society 


Page  42 


Volume  13  Number  1 


Trionyx  mutious  Le  Sueur,  1827 


March  1977 


TREMATODA:  Amphimerus  ovalis  -  Iowa  13;  Minn.  13;  Cepha logonimus 

sp.  (closely  resembling  C.  vesicaudus  Nickerson,  1912)  - La.  1;  Crepi- 

dostomwn  cooperi  Okl a .  17*+;  Crepidos tomnm  sp.  -  La.  1;  Telorchis 

oorti  —  La.  1;  Vasotrema  attentuatum  - Nebr.  53;  V,  robustum 

Nebr.  53;  V.  brevitestis  -  Nebr.  53* 

NEMATODA:  Apleotana  sp.  ---La.  6;  Spiroxys  oonstrictus  - La.  6. 

Trionyx  spiniferus  Le  Sueur,  1827 

TREMATODA:  Acanthostomum  nuevoleonense  -  Mexico  73;  Amphimerus 

ovalis  —  Iowa  13;  Minn.  13;  Cephalogonimus  vesicaudus  —  Nebr.  53; 

Okl a.  27*+;  Cotylaspis  cokeri  -  Okl a.  27*+;  Hapalorhynchus  evaginatus 

---  Tenn.  60;  Folystomoides  coronatum  -  La.  2;  Tex.  378;  Teloporia 

aspidonectes - 111.  (?)  390;  Telorchis  corti - Nebr.  53;  Okl  a.  27*+; 

T.  erectus  (?) - Okla.  27*+,  275;  Vasotrema  amydae - I  nd .  386;  Mich. 

*+27;  Nebr.  53;  V,  attenuation - Nebr.  53;  V,  brevitestis - Nebr.  53; 

V.  longitestis - Okla.  27*+;  Tenn.  60;  V.  robustum - I  nd .  388;  Mich. 

*+27;  Nebr.  53;  Tenn.  60. 

CESTODA:  Cylindrotaenia  americana  - Okla.  27*+;  Froteocephalus 

testudo - La.  *+;  Minn.  2 6 1  ,  262;  Nebr.  53;  Froteocephalus  trionychinum 

—  Okla.  1  33,  27*+. 

ACANTHOCEPHALA:  Neoechinorhynchus  chrysemydis  -  La.  3;  N.  emydi- 

toides  -  La.  3;  Neoechinorhynchus  sp.  -  La.  3. 

NEMATODA:  Camallanus  microcephalus - La.  6;  Okla.  27*+;  Tex.  1 60 ; 

Cosmocercoides  dukae - Okla.  27*+;  Cucullanus  emydis - Okla.  27*+;  275; 

Oswaldocruzia  leidyi  - Okla.  27*+;  Spironoura  chelydrae - Tex.  1 60 ; 

Spiroxys  amydae  -  Mississippi  R.  95;  Mississippi  (state  of)  1 63 ;  Tex. 

160;  S.  oonstrictus - La.  6;  S.  contortus - Mich.  1 62 ;  Oh  io  33*+ ;  Okl  a . 

27*+;  Tex.  160. 
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News  &  Notes 


©  EARTHWATCH 

Id  |inii|K'i  Ro.nI  lii >\  127  Belmont ,  M.ivs.ii/luiscits  02178  ((>17)  18IK80S0  C;tl>le:  l.ARTHWATC'H 


FOR  IMMEDIATE  RELEASE 

Contact:  Laurie  Morgan 
EARTHWATCH 

VOLUNTEERS  TO  STAFF  r ERFETOLOG I CAL  EXPEDITION  TO  ECUADOR 


Two  teairis  of  volunteers  will  assist  herpetologist  Kenneth  Miyata  of  the 
Harvard  Museum  of  Comparative  Zoology  in  collecting  and  sampling  expeditions 
this  February  and  April. 

Tne  expeditions  are  arranged  by  Earthvatch,  a  nonprofit  organization  of 
Belmont,  Massachusetts.  Earthvatch  expeditions  are  staffed  by  nonprofessionals 
who  share  the  work  and  costs  of  the  expedition  and  who  are  under  the  direction 
of  a  professional  investigator. 

The  research  teams  will  be  working  in  a  tropical  rain  forest  studying 
distributional  patterns  of  reptiles  and  amphibians  and  monitoring  lizard 
populations. 

Ecuador's  complex  herpetological  species  are  still  incompletelv  sampled,  and 
only  last  year  an  Earthvatch  team  identified  a  new  species  of  frog  there. 

The  first  team  will  be  in  the  field  from  February  15  to  March  1;  the  second, 
from  April  15  to  April  24‘. 

A  tax-deductible  contribution  to  the  research  is  required  to  participate. 

Those  interested  in  joining  this  expedition  or  other  Earthvatch  projects 
may  receive  more  information  from  Earthwatcn 

Box  127H 

Belmont,  MA  02178 
(617)  489-3050 
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The  Institute  for  Herpetological  Research  is  conducting 
a  survey  on  python  breeding.  The  purpose  of  this  survey 
is  to  accumulate  a  data  bank  of  information  relevant  to 
captive  breeding  of  pythons,  and  to  make  this  informa¬ 
tion  available  to  any  interested  facility  or  individual. 
Prestamped  data  survey  cards  will  be  sent  at  no  charge 
to  anyone  who  has  had  experience  in  python  reproduction. 
After  an  adequate  body  of  information  has  been  received 
and  collated,  an  announcement  will  appear  in  this  Bulletin 
indicating  how  the  results  of  the  survey  may  be  obtained. 
It  is  anticipated  that  a  nominal  charge  will  be  made  to 
cover  printing  and  mailing  costs:  this  will  be  no  more 
than  $5.00.  Please  address  inquiries  to: 

Richard  Ross,  M.D.,  Director 
Institute  for  Herpetological  Research 
P.0.  Box  2227 

Stanford,  California,  94305 
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CONSERVATION  -  RESEARCH  -  EDUCATION  -  RECREATION 


Philadelphia 


UNDER  THE  MANAGEMENT  OF  THE 

Zoological  Society  of  Philadelphia 

34th  STREET  AND  GIRARD  AVENUE  19104 


2nd  Annual  Reptile  Symposium 


Announcing  the  2nd  Annual  Reptile  Symposium  on  Captive  Propagation  and 
Husbandry  sponsored  by  Baltimore  Zoological  Society,  Catoctin  Mountain 
Zoological  Park,  Zoological  Society  of  Philadelphia,  and  Reptiland. 

This  year’s  Symposium  is  hosted  by  Northern  Ohio  Association  of 
Herpetologists,  Cleveland  Museum  of  Natural  History,  and  Case  Western 
Reserve  University.  It  is  to  be  held  in  Cleve Land,  Ohio  on  the  grounds 
of  Case  Western  Reserve  University  and  Cleveland  Museum  of  Natural 
History  on  Thursday,  Friday,  and  Saturday  of  June  23,  24,  25. 

Preregistration  can  be  obtained  by  writing  to: 


Bob  Johnson 
c/o  Baltimore  Zoo 
Druid  Hill  Park 
Baltimore,  I  Id .  21217 

Attn:  Reptile  Symposium 
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Back  issues  of  the  Bulletin  of  the  Maryland 
Herpetological  Society,  where  available,  may  be 
obtained  by  wri ting  the  Executive  Editor.  A  list 
of  available  issues  will  be  sent  upon  request. 
Individual  numbers  in  stock  are  $2.00  each,  un¬ 
less  otherwise  noted. 

The  Society  also  pub  1 ishes a  Newsletter  on  a 
somewhat  irregular  basis.  These  are  distributed 
to  the  membership  free  of  charge.  Also  published 
are  Maryland  Herpetofauna  Leaflets  and  these  are 
available  at  $. 05/page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to 
the  Executive  Editor.  Manuscripts  being  sub¬ 
mitted  for  publication  should  be  typewritten 
(double  spaced)  on  good  quality  8£  x  1 1  inch 
paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon. 
Indicate  where  illustrations  or  photographs  are 
to  appear  in  text.  Cite  all  literature  used  at 
end  in  alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double 
spaced,  elite  type)andmust  i  ncl  ude  an  abstract . 
The  authors  name  should  be  centered  under  the 
title,  and  the  address  is  to  fol  low  the  Li  terature 
Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at 
end  of  paper  (see  recent  issue).  For  add i t iona 1 
information  see  Style  Manual  for  Biological 
Journals  (1964) ,  American  I  nsti  tute  of  Biological 
Sciences,  3900  Wi scons  i n  Avenue , N.W. ,  Washington, 
D.C.  20016.  Price  is  $6.00. 

Reprints  are  available  at  $.025  a  page  and 
shoul d  be  ordered  when  manuscripts  are  submitted 
or  when  proofs  are  returned.  Minimum  order  is  100 
reprints.  Either  edited  manuscri pt  or  proof  will 
be  returned  to  author  for  approval  or  correct  ion. 
The  author  will  be  responsible  for  al  l  corrections 
to  proof,  and  must  return  proof  preferably  wi  thin 
7  days. 
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OBSERVATIONS  ON  POSSIBLE  DETRIMENTAL  EFFECTS  OF  CLEARCUTTING 

ON  TERRESTRIAL  AMPHIBIANS 


Michael  J.  Blymyer  and  Burd  S.  McGinnes 


ABSTRACT  —  Of  3  areas  investigated  (a  60-to  100-yr . -old  forest, 
a  6-to  7-yr.-old  clearcut,  and  a  2-yr.-old  clearcut)  the  uncut 
forest  produced  the  highest  number  of  species  and  individuals  of 
terrestrial  amphibians.  The  authors  theorize  that  high  temper¬ 
atures  and  low  soil  moisture  in  the  soil-surface  interface  of 
clearcuts  could  be  the  reasons  for  the  observed  differences  in 
populations . 


INTRODUCTION 

Although  man's  impact  on  the  faunal  and  floral  components  of  forest 
commun i t ies  has ga  i  ned  in  public  awareness ,  very  1  i  tt  1  e  is  known  about  the 
effects  of  clearcutting  on  vertebrates.  This  paper  reports  on  data  col¬ 
lected  on  terrestrial  amphibians  while  conducting  a  preliminary  case- 
history  study  on  the  impact  of  clearcutting  on  indigenous  mammals. 

The  study  area  was  1 ocated  along  the  upper  Craig  Creek  watershed  of 
the  James  River  Basin  on  the  east  slope  of  Sinking  Creek  Mountain  in 
Montgomery  and  Cra ig  Counties,  Virginia,  approximately  1 3  km  nor theas t  of 
Blacksburg.  Three  areas  similar  phy i sograph i ca 1 1 y  were  investigated;  a 
control  (60-  to  100-year-old  forest)  and  2  clearcuts  (a  2-year-old  and 
6-  to  7~y ear-old  clearcut).  A1  1  areas  had  approx imatel y  the  same  elevation 
(518  to  732  m) ,  the  same  aspect  (155  to  161  deg)  ,  and  same  parent  rock  of 
Brallier  shale  (Butts  1933). 

In  thefall  of  197*+,  a  total  of  59  pitfalls  were  placed  inthe  three 
study  areas  for  a  relative  abundance  index  of  small  mammals.  During  this 
phase  several  spec i es  of sa 1 amanders  were  captured;  themajority  of  which 
seemed  to  be  captured  in  the  uncut  forest.  Unfortunately,  these  obser¬ 
vations  were  not  recorded.  The  dec i s i on  was  made  to  collect  and  identify 
all  amphibians  captured  during  the  spring  trapping  phase. 

METHODS  AND  MATERIALS 

During  fall  of  197*+,  the  59  pitfalls  (13  inthe  2-yr.  cut,  25  in  the 
6-  to  7~yr .  cut,  and  21  in  the  uncut  forest)  were  placed  at  *+0  m  intervals 
along  systematically  selected  transects.  Each  pitfall  was  prepared  by 
digging  a  hole  with  a  post-hole  digger  and  positioning  a  ft  5-fruit  juice 
can  (10.5  x  17.8  cm)  with  its  top  flush  with  ground  level. 

On  6  May  1975  all  pitfalls  were  cleaned.  Animals  present  at  this 
time  were  removed,  1 abel ed  wi  th t he  date  and  location  of  capture,  placed 
in  plastic  bags,  and  taken  to  the  laboratory  for  identification.  After 
the  initial  cleaning,  p  i  t  fa  1  1  s  were  checked  week  1  y  and  theabove  procedure 
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followed  until  trapping  was  terminated  on  16  June  1975.  Half  of  the  pit- 
falls  in  each  area  were  baited  with  a  peanut  butter-rolled  oats  mixture 
smeared  around  the  inside  of  the  can  and  fish  flavored  cat  food  suspended 
over  the  pitfall  in  an  attempt  to  increase  captures. 


RESULTS 

The  uncut  forest  produced  the  greatest  number  of  species  and  in¬ 
dividuals  (Tables  1  and  2)  .  The  6-  to  7~year-ol d  clearcut  did  not  account 
for  a  single  amph i b i an  capture  e i  ther  before  the  6  May  reopening  date,  or 
in  the  1025  trap-nights  after  that  date. 

In  the 2-year-ol d  clearcut , only  threespecies  were  taken  inpitfalls; 
of  these,  only  one  was  captured  more  than  twice  ( Desmognathus  fuscus), 
and  this  species  accounted  for  four  of  the  seven  individuals  captured. 
Rana  sylvatica  and  one  specimen  of  Bufo  americanus ,  taken  with  in  15  meters 
of  the  uncut  forest,  were  probably  accidental  captures.  All  the  D.  fuscus 
were  from  a  ground  water  seepage  area  within  the  clearcut.  The  uncut 
forest,  by  compar i son ,  yielded  82  i nd i v i dua 1 s  of  seven  different  species. 


Table  1.  Number  of amph i b i ans  found  on  6  May  1975  when  pitfalls  were 
reopened  in  a  60-  to  100-year-old  forest  (control),  a  6-  to 
7-year-old  clearcut,  and  a  2-year-old  clearcut  located  in 
Montgomery  and  Craig  Counties,  Virginia. 


No. 

of  amphibians  captured 

Spec i es 

Control 

6-  to  7-yr .cut  2- 

-yr.  cut 

Sa 1 amanders 

Amby stoma 

j effersonianum 

1 

0 

0 

Diemictylus 

viridescens 

2 

0 

0 

Desmognathus 

fuscus 

1 

0 

1 

Rlethodon 

cinereus 

56 

0 

0 

Frogs 

Rana  sylvatica 

0 

0 

1 

Tota  1 

spec i es 

4 

0 

2 

i nd i v i dua 1 s 

60 

0 

2 

Page  80 


Bulletin  Maryland  Herpetological  Society 


Volume  13  Number  2 


June  1977 


Table  2.  Number  of  amphibians  captured  In  pitfalls  during  the  period 
6  Hay  through  16  June  1975  In  a  60-  to  1 00-year-old  forest 
(control),  a  6-  to  7~year-old  cl earcut ,  and  a  2-year-old  clear- 
cut  located  In  Montgomery  and  Craig  Counties,  Va. 


Amphibians  captured 

Control 

6-  to  7“yr.  cut 

2-yr.  cut 

# 

captured 

a/  #/un  i  t 
effort 

#  a/ #/un i t 

captured  effort 

#  a/ #/uni t 

captured  effort 

Sa 1 amanders 

Desmognathus 

fuSQUS 

k 

0.465 

0  0.000 

3  0.563 

Desmognathus 

oohrophaeus 

8 

0.929 

0  0.000 

0  0.000 

Desmognathus 

montioola 

1 

0.116 

0  0.000 

0  0.000 

Plethodon 

cineveus 

8 

0.929 

0  0.000 

0  0.000 

Plethodon 

glutinosus 

1 

0.116 

0  0.000 

0  0.000 

Toads 

Bufo 

amerioanus 

0 

0.000 

0  0.000 

2  0.375 

Tota  1 

spec i es 

5 

0 

2 

ind ividual s 

22 

2.555 

0  0.000 

5  0.938 

a/  #un i t  effort  =  A(1 00)/TU;  where: 


A  =  the  number  of  animals  captured  of  the  desired  species. 

TU  =  the  number  of  trap  units  (861  in  control,  1025  in  6-  to  7~yr.  cut, 
and  533  1 n  2-yr .  cut) . 


DISCUSSION 

Previous  studies  have  shown  that  factors  such  as  available  cover, 
moisture,  and  temperature  may  affect  the  local  distribution  of  pletho- 
dontids  (Heatwole,  1962;  Oser  and  Shure,  1972;  Feber  and  Pough,  1975). 
Of  these  abiotic  factors,  moi sture  and  temperature  are  probably  most  im¬ 
portant  in  influencing  local  distribution  of  amphibians  in  clearcut . 

Although  Zweifel  (1957)  theorized  that  the  poss i bi 1 i ty  of  a  pletho- 
dontid  salamander  being  exposed  to  dangerous  upper  thermal  levels  was 
remote,  Heatwole  (1962)  reported  that  In  certain  parts  of  an  oak-pine- 
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aspen  forest  temperatures  exceeded  the  probable  upper  tolerance  limits 
of  Plethodon  cinereus .  He  concluded  that  temperature  was  the  most  im¬ 
portant  factor  influencing  the  microdistribution  of  plethodontid  sala¬ 
manders.  Heatwol e  noted  further  that  under  conifer  1 i tter  the  temperature 
rose  to  39°C  which  was  above  the  CTM  (Critical  Thermal  Maxima)  of  all 
p 1 ethodont i ds  that  he  tested  or  reported. 

Marquis  (1966)  reported  that  the  surface  soil  temperatures  in  a 
c 1 earcut  and  uncut  forest  may  differ  by  as  much  as  60°F  (15.6°C)  on  clear 
sunny  days,  and  may  reach  140°F  (60°C)  within  the  clearcut.  These  tem¬ 
peratures  are  far  higher  than  the  critically  high  temperatures  reported 
by  Heatwol e  (l 962) . 

The  other  abiotic  factor  to  be  considered  is  soil  moisture.  Heat- 
wole  (1962)  observed  P.  cinereus  fol 1  owed  mo  i  sture  1  s vert i ca 1  stratific¬ 
ation,  and  reported  that  when  soil  moisture  was  too  low,  they  went  into 
t he  m i nera 1  so i 1 .  He  concluded  that  P.  cinereus  do  not  inhabit  some  areas 
due  to  existing  temperatures  and  available  moisture.  That  moisture  may 
limit  the  salamanders'  choice  of  microhabitats  was  also  reported  by  Bo- 
gert  (1952),  Hutchinson  (1958),  and  Spotila  (1972). 


Although  the  overall  soil  moisture  has  been  shown  to  be  higher  in 
clearcuts  than  in  uncut  forests  (Troendle,  1970),  the  top  few  inches  of 
soil  in  clearcuts  may  be  dryer  than  that  under  a  forested  area  due  to 
greater  heating  and  evaporation  at  the  surface  level  (Marquis  et.  al., 
1 964) . 


The  resul ts  of  th i s  paper  strengthen  ear  1 i er  stud  i es  wh i ch  indicated 
that  temperature  and  mo i sture  appeared  to  1 im i t  the  local  distribution  of 
plethodontid  salamanders.  Further,  these  results  indicate  that  clear- 
cutting  may  be det r imenta 1  to  many  species  of  terrestrial  amphibians  for 
at  least  8  years  and  maybe  longer  following  logging. 
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SEX  RATIO,  MORTALITY  RATE,  AND  BREEDING  STIMULI  IN  A 

MARYLAND  POPULATION  OF  AMBYSTOMA  MACULATUM 

. 

David  M.  Hi  1 1  is1 
ABSTRACT 

The  sex  ratio  of  adult  Amby stoma  maculatum  present  at  a 
breeding  pond  was  found  to  change  from  nearly  100%  males  at 
the  beginning  of  the  1976  breeding  season  to  nearly  100%  fe¬ 
males  by  the  end  of  the  breeding  season.  There  were  1.63  males 
per  female  in  the  breeding  population  as  a  whole.  It  was 
apparent  that  sub-adult  females  had  a  higher  mortality  rate 
than  sub-adult  males ,  whereas  females  reaching  maturity  ten¬ 
ded  to  have  a  longer  life  expectancy  (or  at  least  reach  a 
larger  size)  than  did  males.  Any  precipitation  during  tem¬ 
peratures  above  0°C,  or  high  humidity  not  accompanied  by 
precipitation,  accounted  for  somq  migration  of  A .  maculatum 
to  a  breeding  pond  during  the  breeding  season. 

INTRODUCTION 

Several  studies  have  indicated  that  populations  of  Amby  stoma  maculatum 
tend  to  conta i n  greater  percentages  of  mal es  than  females  (Husting,  1965; 
Whitford  and  Vinegar,  1966).  Shoop  (i960)  also  reported  a  high  prepon¬ 
derance  of  males  in  a  population  of  Amby stoma  talpoideum.  Uzzell  (1964) 
questioned  sex  rat ios  of ambystomids  that  differed  from  the  1:1  ratio  he 
found  for  populations  of  the  Amby stoma  jeffersonianum  complex.  He  at¬ 
tributed  the  observed  sex  ratios  that  differed  from  50%  males  to  the 
differential  migration  dates  of  males  and  females.  Whitford  and  Vinegar 
(1966)  defended  their  concl us  ion  of  a  majority  male  population  and  post¬ 
ulated  that  a  higher  mortality  rate  of  both  immature  and  mature  females 
than  of  males  caused  the  uneven  sex  ratio  in  A.  maculatum , 

Many  authors  have  reported  ra i ns  and  mel t i ng  snow  to  be  stimuli  for 
migration  of  A.  maculatum  to  breed i ng  ponds  (Blanchard ,  1930;  Noble,  1931; 
Bishop,  1941;  and  others),  but  accurate  data  pertaining  to  these  stimuli 
from  an  entire  breeding  season  are  scarce.  In  addition  to  the  above  men¬ 
tioned  stimuli,  Baldauf  (1952)  and  Whitford  and  Vinegar  (1 966)  reported 
that  high  humidity  coupled  wi th  warm  temperature  would  stimulate  A.  mac¬ 
ulatum  to  migrate  without  rain. 

The  present  study  was  initiated  tostudy  the  sex  ratio  and  the  mor¬ 
tality  rate  in  a  population  of  A.  maculatum ,  as  well  as  to  record  infor¬ 
mation  on  breeding  stimuli  during  a  complete  breeding  season  of  this 
species . 
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The  pond  studied  (Figure  1)  is  located  near  Bare  Hills,  Baltimore 
County,  Maryland.  ft  is  a  temporary  pond  with  a  maximum  area  of  about 
0.35  hectares.  The  borders  of  the  pond  are  highly  variable,  and  by  mid 
or  late  summer  the  pond  is  often  dry.  Along  the  west  side  of  the  pond 
Is  an  abandoned  railroad  bed,  on  the  other  side  of  which  is  Jones  Falls, 
a  stream  large  enough  to  present  a  potential  barrier  to  this  population 
of  A .  maeulatwn .  Steep  hills  are  s i tuated  along  the  northern  and  eastern 
sides  of  the  pond,  forming  valleys  at  the  northeastern  and  southern  ends. 
A  stream  enters  the  pond  at  the  southern  valley,  and  this  part  of  the 
pond  Is  swampy.  The  northeastern  valley,  however,  is  dry  and  relatively 
f  lat . 

Species  of  amphibians  other  than  A,  maeulatwn  that  use  this  pond  for 
breeding  activity  include  Bufo  a»  americanuSj  Rana  alamitans  melanotas 
Rana  eylvatiaa ,  By  la  a,  crucifer >  By  la  versicolor ^  Psuedacris  triseriata 
feriarums  and  Amby stoma  opaown . 

* 
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Fig .  1 .  The  study  area 

The  entire  pond  and  surround i ng  area  was  put  on  a  grid,  as  shown  in 
Figure  1.  The  grid  states  were  5  meters  apart  and  were  placed  for  150 
meters  in  a  roughly  north-south  direction,  and  for  50  meters  at  a  right 
angle  to  the  first  line  of  stakes.  This  enabled  data  to  be  recorded  as 
to  the  exact  position  of  salamanders  on  land  or  in  the  pond. 

A .  maeulatwn  were  collected  by  both  trapping  and  netting,  with  trap¬ 
ping  accounting  for  93.61  of  all  captures.  The  traps  consisted  of  21 
metal  cans,  each  approximately  20  cm  In  diameter  and  AO  cm  in  height. 
These  cans  were  placed  in  the  ground  with  their  tops  at  ground  level. 
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Holes  were  punched  in  the  bottoms  of  the  cans  and  gravel  was  placed  be¬ 
neath  the  cans  to  facilitate  draining.  Boards  were  placed  at  approxi¬ 
mately  a  90° angle  behind  each  trap.  These  boards  prov i ded  greater  num¬ 
bers  of  trapped  individuals,  and  also  enabled  the  direction  of  movement 
of  thetrapped  salamanders  to  be  ascertained.  The  positions  of  the  traps 
at  the  study  area  are  shown  in  Figure  1.  The  traps  were  checked  every 
morning  after  dawn  and  every  evening  after  dusk  from  18  February  1976 
until  7  April  1976. 

Due  to  the  nature  of  the  pond  nett  i  ng  was  not  very  successfu  1  ,  account¬ 
ing  for  only  6.4%  of  the  captures.  The  pond  was  too  deep  to  wade  in 
several  areas,  and  during  rains  the  water  rapidly  became  muddy,  making 
sightings  of  salamanders  difficult. 

When  a  salamander  was  captured  it  was  sexed ,  measured,  its  location 
was  noted,  and  it  was  then  individually  marked  by  toe-clipping.  No  more 
than  one  toe  per  foot,  or  three  toes  total,  were  clipped  from  any  indi¬ 
vidual  salamander. 

Each  morning  and  evening  during  the  study  several  meterorolog ical 
measurements  were  made  at  the  study  area.  Air,  water,  and  soil  temper¬ 
atures  were  taken,  the  amount  of  cloud  cover  was  noted,  and  precipita¬ 
tion  was  measured. 


RESULTS 

A  total  of  294  different  Ambystoma  maoulatum  were  collected,  meas¬ 
ured,  marked,  and  released.  Fifty-one  of  these  were  recaptured  at  least 
once.  Of  the  294  salamanders  captured,  1 82  or  61.9%  were  males  and  112 
or  38.1%  were  females. 

Correlation  between  the  number  of sa 1 amanders  collected  and  the  var¬ 
ious  meteorological  measurements  is  shown  in  Figures  2  and  3*  Figure  4 
shows  the  size  ranges  of  male  and  female^,  maoulatum  in  this  study,  and 
Figure  5  summarizes  thechanging  sex  ratio  of  the  salamanders  at  the  pond 
during  the  breeding  season. 

Males  ranged  i n  s i ze  from  70  mm  snout-vent  length  (SVL) ,  135  mm  total 
length  (TL )  to  105mmSVL,  203  mm  TL.  The  mean  length  for  males  was  86.3 
mm  SVL,  168.5  mm  TL  ( 1 82  individuals).  Females  ranged  in  size  from  70  mm 
SVL,  140mm  TL  to  106mmSVL,  206  mm  TL.  Mean  length  for  females  was  90.2 
mm  SVL,  178.1  mm  TL  (112  individuals).  Tail  length  as  a  percentage  of 
total  length:  males  -  48.8%,  females  -  49.4%. 


DISCUSSION 

At  the  beg i nn i ng  of  the  breeding  season,  nearly  all  of  the  Ambystoma 
maoulatum  present  at  the  study  pond  were  males.  By  the  end  of  the  breed¬ 
ing  season  the  ratio  had  reversed,  with  females  far  outnumbering  males 
at  the  pond.  In  the  breeding  population  as  a  whole  there  were  1 . 63  males 
per  female.  Whitford  and  Vinegar  ( 1 966 )  reported  3.5  males  per  female 
in  a  breeding  population  of  A.  maoulatum ,  and  Husting  (1965)  observed 
1.55  males  per  female  in  another  breeding  population  of  this  species. 
These  authors  concluded  that  higher  mortality  of  females  than  of  males 
resulted  inthe  uneven  sex  ratio.  Inthepresent  study,  females  represent 
a  small  proport  ion  of  the  individuals  from  80-90  mm  but  aremore  numerous 

Bulletin  Maryland  Herpetological  Society 


Page  86 


Volume  13  Number  2 


June  1977 


Fig.  2.  Correlation  between  migration  of  Ambystoma  maculatum  and 
prec i p i tat i on . 

than  are  males  among  the  95  mm  and  larger  individuals  (Figure  4).  This 
may  indicate  a  h igher morta 1 i ty  rateamong  pre-mature  female  A.  maoulatwn 
than  among  pre-mature  males,  with  a  reversal  of  this  condition  in  mid¬ 
maturity.  Adult  females  of  this  species  may  have  a  longer  life  expec¬ 
tancy  than  have  males  (assuming  equal  growth  rates  among  males  and  fe¬ 
males)  once  they  have  reached  maturity,  even  though  the  female  mortality 
rate  is  higher  among  sub-adults. 

The  sex  ratio  of  1.55  males  per  female  observed  by  Husting  (1965) 
is  not  significantly  different  from  the  ratio  of  1.63:1  found  in  this 
study.  Wh i tford  and  V i negar 1 s  ( 1 966 )  observed  rat i o  of  3*5:1  is,  however, 
significantly  higher  than  the  ratios  found  by  Husting  (1965)  or  in  the 
present  study.  Wh i tford  and  V i negar  1  s  ( 1 966 )  collecting  methods  may  have 
biased  thedata  to  some  extent  since  net t i ng  was  the i r  only  means  of  cap¬ 
ture  of  salamanders.  Male  A.  maculatum  are  known  to  engage  in  a' "breed¬ 
ing  dance"  in  the  pond  before  laying  the spermatophores  and  would  there¬ 
fore  be  more  easily  noticed  than  would  be  the  sedentary  females.  Also, 
since  the  largest  migrations  of  A.  maculatum  seem  to  occur  near  the  end 
of  the  breed i ng  season ,  and s  i  nee  these  m igrat i ons  are  1 argel y  of  females, 
incomplete  sampling  of  these  migrations  (as  is  more  likely  with  a  large 
migration)  would  bias  sex  ratio  results.  It  is  also  possible  that  the 
factors  which  cause  a  high  mortality  rate  among  sub-adult  femal  eA.mac- 
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Fig.  3. 


Correlation  between  migration  of  Ambystoma  maculatum  and 
soil,  water,  and  air  temperatures. 
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Fig.  4.  Size  ranges  of  males  and  females  in  the  Bare  Hills  popir 

1  at  ion  of  Amby stoma  maoulatum. 


ulatum  were  more  prevalent  at  Whitford  and  Vinegar's  (1966)  study  site. 
The  factors  wh  i  ch  i  nfl  uence  mortality  rate  in  /[.  maoulatum  need  investi¬ 
gation. 

Any  precipitation  other  than  snow  during  the  breed  i  ng  season  accounted 
for  some m igrat ion  of  A.  maoulatum  (Figure  2).  Rains  wh i ch occur red  after 
dusk,  such  as  those  on  22  February,  5  March,  and  1  Apr i 1 ,  were respons ibl e 
for  larger  migrations  than  were  rains  which  occurred  during  theday.  The 
largest  migration  observed  during  thestudy  was  thatof  28  March,  when  no 
measurable  precipitation  fell.  The  humidity  during  the  night  and  morn¬ 
ing  of  27"28  March  was ,  however ,  extremely  high,  which  probably  accounted 
for  the  large  movement  of  A .  maoulatum  during  this  time. 
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Fig.  5.  Sex  ratio  changes  in  a  population  of  Amby stoma  maculatum 
during  the  1976  breeding  season  at  the  Bare  Hills  breed¬ 
ing  site.  The  graph  is  an  average  of  the  data. 
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A  PRELIMINARY  ACCOUNT  OF  INSULAR  RATTLESNAKE  POPULATIONS, 
WITH  SPECIAL  REFERENCE  TO  THOSE  OCCURRING  IN  THE  GULF 
OF  CALIFORNIA  AND  OFF  THE  PACIFIC  COAST* 1 

Herbert  S.  Harris,  Jr.  and  Robert  S.  Simmons 


Abstract 

All  known  populations  of  rattlesnakes  inhabiting  islands 
are  discussed.  Emphasis  is  placed  on  those  populations  that 
have  differentiated  from  the  mainland  forms  to  warrant  speci¬ 
fic  or  subspecific  recognition.  Data  on  the  ecology,  evolu¬ 
tion  and  distribution  of  both  the  island  habitats  and  the  snake 
populations  are  presented .  Rattlesnake  peculiarities  that  have 
evolved  due  to  insular  isolation  and  data  on  undescribed  pop¬ 
ulations  are  given. 

Island  popu lations  of  rattlesnakes  are  biologically  interesting  since 
these  popu 1  at i ons  can  be  both  ecol og i ca 1 1 y  and  geo  1 og i ca 1 1 y  isolated  from 
the  spec i es  ma  i  n  gene  pool,  thus  allowing  d i f f eren t i at i on  to  occur  solely 
from  within. 

Most  of  the  rattlesnake  species  under  d i scuss ion  are  found  on  i s 1 ands 
in  the  Gu 1 f  of Ca 1 i forn i a  (Table  l)  and  on  islands  off  the  Pacific  coast 
of  Baja,  California  (Table  2).  For  the  most  part ,  these  i s 1 ands  are  rocky , 
bei ng  of vol can ic  origin,  barren  and  wi  th  peaks  of  cons i derab 1 e  elevation. 
This  area  has  had  a  geologically  violent  history  during  the  Pleistocene. 
Several  distinct  glacial  epochs  have  affected  both  the  climate  and  the 
sea  level;  sea  level  has  varied  as  much  as  110  meters.  It  is  generally 
agreed  that  the  sea  level  rose  to  its  present  level  about  6,000  years 
ago,  creating  many  of  the  present  offshore  islands.  At  various  times 
during  the  Pleistocene  it  is  probable  that  many  of  the  more  distant  is¬ 
lands  were  even  connected  to  either  or  both  the  mainland  and  Baja,  Cal¬ 
ifornia.  It  is  also  probabl e  that  i s  1  and  colonization  occurred  via  these 
land  bridges  rather  than  the  other  proposed  methods  of  swimm i ng  or  being 
carried  to  the  islands  on  floating  debris. 


Table  1.  Islands  in  the  Gulf  of  California  and  their  respective 
Rattlesnake  Populations. 

Angel'  de  la  Guarda  .  Crotalus  mitohellii  angelensis 

Crotalus  ruber  ruber 

Carmen  .  Crotalus  enyo  enyo 

Crotalus  mitohellii  mitohellii 

Cerralvo  .  Crotalus  enyo  cerralvensis 

Crotalus  mitohellii  mitohellii 

1 

This  paper  entitled  Island  Rattlesnakes  was  presented  at  the  March  5th, 
1977  Meeting  of  the  Eastern  Seaboard  Herpetological  League  held  at  Essex 
Community  College,  Baltimore,  Maryland. 
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Danzante  . 

El  Muerto  . .  . . 
* 

Espiritu  Santo 

Monserrate  . . . 

Part ida  Sur  .  . 

Pond  . 

San  Jose  . 


San  Esteban  . . 

San  Francisco  . 

San  Lorenzo  Sur  . 

San  Marcos  . 

San  Pedro  Mart i r  . . . . 

Santa  Cata 1 i na  . 

Santa  Cruz  . 

Santa  Marfa  (Sinaloa) 

Smith  . 

Tiburon  . 


Tortuga 

Turner 


Crotalus  ruber  lucasensis 
Crotalus  mitohellii  muertensis 
Crotalus  enyo  enyo 
Crotalus  mitohellii  mitohellii 
Crotalus  mitohellii  mitohellii 
Crotalus  ruber  ssp. 

Crotalus  enyo  enyo 

Crotalus  ruber  ruber 

Crotalus  enyo  enyo 

Crotalus  mitohellii  mitohellii 

Crotalus  ruber  lucasensis 

Crotalus  molossus  estebanensis 

Crotalus  enyo  enyo 

Crotalus  ruber  lorenzoensis 

Crotalus  ruber  ruber 

Crotalus  atrox 

Crotalus  oatalinensis 

Crotalus  atrox 

Crotalus  atrox 

Crotalus  mitohellii  pyrrhus 

Crotalus  atrox 

Crotalus  cerastes  oercobombus 
Crotalus  molossus  molossus 
Crotalus  tortugensis 
Crotalus  atrox 


Table  2.  Islands  off  the  Pacific  Coast  of  Baja  California  and 
their  respective  Rattlesnake  Populations. 


Arbajoa  .  Crotalus  enyo  enyo 

Cedros  .  Crotalus  exsul 

Los  Coronados  Sur  .  Crotalus  viridis  oaliginis 

Magdalena  .  Crotalus  enyo  enyo 

Santa  Margarita  .  Crotalus  enyo  enyo 

Crotalus  mitohellii  mitohellii 
Crotalus  ruber  buoasensis 


I  sland  forms  are  general  ly  related  most  closely  to  the  forms  occurring 
on  the  adjacent  mainland,  thus  indicating  their  route  of d i spersa 1  (Table 
3).  In  a  few  cases  this  is  not  true,  but  their  presence  on  the  island 
can  usually  be  explained  by  past  distributions  of  the  ancestral  forms 
in  question. 
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Table  3.  Endemic  Island  Populations  of  Rattlesnakes 


Name  Island  Closest  Relative 


Crotalus  catalinensis 

Santa  Catalina,  Gulf  of  Calif. 

C. 

soutulatus 

Crotalus  exsul 

Cedros ,  Pacific  Coast  of  Baja 

C. 

ruber 

Crotalus  tortugensis 

Tortuga,  Gulf  of  California 

C. 

atrox 

Crotalus  uniaolor 

Aruba,  N.  Coast  of  Venezuela 

c. 

durissus 

C.  enyo  cerralvensis 

Cerralvo,  Gulf  of  California 

c . 

e. 

enyo 

C.  mitchellii  angelensis 

Angel  dela  Guarda , Gu 1 f  of  Calif. 

c. 

m. 

pyrrhus 

C.  mitohellii  muertensis 

El  Muer to ,  Gulf  of  California 

c. 

m. 

pyrrhus 

C.  molossus  estebanensis 

San  Esteban,  Gulf  of  California 

c. 

m. 

molossus 

C.  ruber  lorenzoensis 

San  Lorenzo  Sur,  Gulf  of  Calif. 

c. 

r. 

ruber 

C.  ruber  ssp. 

Monser rate ,  Gulf  of  California 

c. 

r. 

luoasensis 

C.  viridis  oaliginis 

Coronados  Sur,  Pacific  Coast  Baja 

c. 

v . 

helleri 

A  few  species  not  dealt  with  here  at  length  also  occur  on  islands. 
These  represent  more  recent  colonizations,  and  thus  have  not  differen¬ 
tiated  from  the  mainland  populations.  On  these  islands,  and  even  on  some 
in  the  Gulf  of  California,  where  the  distances  from  mainland  to  island 
are  tenuous,  it  is  probable  that  gene  flow  does  occur,  thus  preventing 
true  insular  isolation.  Crotalus  adamanteus  occurs  on  many  islands  off 
the  coast  of  southeastern  United  States  (South  Carolina,  Georgia,  Flor¬ 
ida  ,  Mississippi),  part icu 1 ar 1 y  of f the  coast  of  Florida.  Crotalus  atrox 
occurs  on  islands  off  the  Texas  coast  as  well  as  on  islands  in  the  Gulf 
of  California.  Crotalus  horridus  atricaudatus  occurs  on  islands  off  the 
coasts  of  both  South  Carolina  and  Georgia.  Sistrurus  miliarius  miliarius 
occurs  sympatr ical 1 y  with  Crotalus  h.  atricaudatus  on  an  island  off  the 
coast  of  South  Carolina.  Sistrurus  m.  barbouri  also  inhabits  at  least 
one  of  the  keys  off  the  coast  of  Florida.  Sistrurus  m,  streckeri  has 
been  reported  on  Cat  Island  in  the  Mississippi  sound,  Mississippi.  Sis¬ 
trurus  catenatus  tergeminus  is  found  sympatrical ly  with  C.  atrox  on  one 
island  off  the  coast  of  Texas. 

There  are  numerous  other  islands  inhabited  by  rattlesnakes  other 
than  the  coastal  islands  mentioned.  Inshore  islands  of  the  Great  Lakes 
are  inhabited  by  two  rattlesnake  species,  Crotalus  h,  horridus  and  Sis¬ 
trurus  c.  catenatus.  In  addition  to  these,  there  are  islands  in  other 
lakes  and  islands  i sol  a ted  by  r i vers  wh i ch  harbor  rat 1 1 esnake  popu 1  at  ions . 
The  latter  include  such  species  as  c.  atrox  and  S.m.  streckeri  in  Texas, 
and  atone  time  s. c.  catenatus  occurred  on  an  island  inthe  Detroit  River, 
and  has  since  been  extirpated.  In  South  America,  Crotalus  durissus  mara- 
joensis  occurs  on  Marajo  Island,  Brazil  which,  although  ecologically 
different  from  adjacent  areas,  is  separated  only  by  rivers.  Rattlesnakes 
on  islands  in  lakes  include  s. c.  catenatus  on  Pony  Island,  Indian  Lake, 
Ohio,  C.  viridis  lutosus  on  Anaho  I  s  1  and ,  Pyramid  Lake,  Nevada,  C.v.  ore - 
ganus  on  Rattlesnake  Island,  Clear  Lake,  California  and  C.  cerastes  lat- 
erorepens  on  Echo  Island,  Sal  ton  Sea,  California. 
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The  offshore  waters  of  the  Pacific  Coast  are  both  deeper  and  colder 
than  those  off  the  Atlantic  or  Gulf  of  Mexico  coasts.  Thus  the  islands 
here  are  more  effectively  isolated  and  there  is  probably  no  interchange 
of  genes  from  mainland  populations.  There  are  a  few  exceptions,  these 
being  the  islands  of  Morro  Rock  off  the  coast  of  California  inhabited  by 
C. v.  oreganus  (Table  4),  and  the  Baja,  California  islands  of  Magdalena, 
Santa  Margarita  and  in  the  Gulf  of  California,  the  islands  Tiburon  and 
Danzante  (Map  1 ) . 


Table  k.  Islands  off  the  Coast  of  California  and  their  respective 
 Rattlesnake  Populations. 


Morro  Rock  .  Crotalus  viridis  oreganus 

Santa  Catalina  . . . Crotalus  viridis  helleri 


The  islands  off  the  coast  of  Baja,  California  and  in  the  Gulf  of 
California  are  also  ecologically  more  differentiated  from  the  adjacent 
mainland  than  are  the  islands  off  the  Atlantic  coast  and  in  the  Gulf  of 
Mexico.  This  also  holds  true  for  I s 1  a  de  Aruba,  off  the  northern  coast 
of  Venezuela  (Table  5).  A  summary  of  the  number  of  islands,  rattlesnake 
inhabitants,  spec i es  and subspec i es  involved,  for  the  Gulf  of  California 
and  Pacific  islands  is  given  in  Table  6. 


Table  5*  South  American  Island  and  its  respective  Rattlesnake 
Popu 1  at  ion . 

Aruba  .  Crotalus  unioolor 


Tabl-e  6.  Overall  comparison  of  Rattlesnake  Populations  between  the  Gulf  of 
California  and  the  Pacific  Coast  Islands. 


Gulf  of  California  Islands 

22  islands  inhabited  by  rattlesnakes 

31  instances  of  rattlesnake  inhabitation 

23  instances  aremainland  or  peninsular  forms 
1 6  species  and  subspecies  involved 

8  represent  mainland/peninsular  forms 
8  are  endemic  forms 
2  are  recognized  as  full  species 
6  are  ssp.  of  mainland/peninsular  forms 


Pac i f i c  Coast  I  s 1 ands 

5  islands  inhabited  by  rattlesnakes 
7  instances  of  ratt 1 esnake  inhabitation 
5  instances  are  peninsular  forms 
5  species  and  subspecies  involved 
3  represent  peninsular  forms 
2  are  endemic  forms 
1  is  recognized  as  a  full  species 
1  is  assp.  of ma  i  n 1  and/pen  i  nsu 1 ar  form 


The  rattlesnakes  we  will  bediscussing  are  the  ones  which  have  dif¬ 
ferentiated  from  their  closest  mainland  relatives  towarrant  specific  or 
subspecific  recognition  (Table  7).  These  forms  are  listed  in  Table  3, 
giving  the  island  inhabited  and  indicating  to  which  species,  or  sub¬ 
species,  they  are  related. 
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Table  7.  Island  Forms  that  have  differentiated  to  warrant  recognition 
of  a  New  Species  or  Subspecies 


Spec i es  I sland 

Crotalus  catalinensis  . . .  Santa  Catalina 

Crotalus  exsul  . . .  Cedros 

Crotalus  tortugensis  .  Tortuga 

Crotalus  unicolor  .  Aruba 

Species  1 sland 

Crotalus  enyo  oerralvensis  .  Cerralvo 

Crotalus  mitchellii  angelensis  .  Angel  de  la  Guarda 

Crotalus  mitchellii  muertensis  . .  El  Muerto 

Crotalus  molossus  estebanensis  .  San  Esteban 

Crotalus  ruber  lorenzoensis  .  San  Lorenzo  Sur 

Crotalus  ruber  ssp.  .  Monserrate 

Crotalus  viridis  caliginis  .  Los  Coronados  Sur 


There  are  many  questions  yet  to  be  answered  concerning  rattlesnake 
evolution  on  these  islands  (Table  8).  Generally,  there  is  some  dwarfism 
in  island  species;  that  is,  the  maximum  size  attained  in  the  island  pop¬ 
ulation  does  not  reach  the  maximum  size  attained  in  the  mainland  popu¬ 
lations.  In  two  cases  the  rattlesnake  populations  on  two  very  small  is¬ 
lands  (less  than  a  square  mile  each),  Isla  de  El  Muerto  and  Isla  de  Los 
Coronados  del  Sur,  are  very  obviously  dwarfed.  On  one  island,  Isla  del 
Angel  de  1  a  Guarda ,  the  s i ze at ta  i  ned  by  the  subspec i es  Crotalus  mitchellii 
angelensis  is  g i gant i c  as  compared  to  other  i s  1  and  or ma  i  n 1  and  populations 
of  Crotalus  mitchellii.  However,  also  occurring  on  this  island  is  Cro¬ 
talus  ruber  which  is  dwarfed  when  compared  to  the  mainland  populations. 

This  gigantism  in  C.  m.  angelensis  may  possibly  have  resulted  from 
competition  with  the  more  numerous  C.  r.  ruber  on  Isla  del  Angel  de  la 
Guarda  for  food  items.  Possibly  the  only  individuals  of  C.m.  angelensis 
that  could  survive  were  the  ones  large  enough  to  consume  prey  too  large 
for  the  dwarfed  C.r.  ruber.  Thus,  only  the  largest  C.m .  angelensis  reach¬ 
ing  maturity  and  breeding,  passing  on  to  their  offspring  the  genes  re¬ 
sponsible  for  largeness.  Isla  del  Angel  de  la  Guarda  is  an  island  large 
enough  (75.8  km  long  X  19-^  km  wide)  to  permit  a  population  of  large 
rattlesnakes.  The  abundant  Sauromalus  hispidus  on  Isla  del  Angel  de  la 
Guarda  is  a  large  chuckwalla  and  in  all  probability  forms  an  important 
item  at  times  in  the  diet  of  C.  m.  angelensis . 


Page  96 


Bulletin  Maryland  Herpetological  Society 


Volume  13  Number  2 


June  1977 


Table  8.  Island  Rattlesnake  Distribution  by  Species,  Subspecies  and  by 
the  Number  of  Islands  Inhabited. 


Crotalus  atrox  .  5 

Crotalus  catalinensis  .  1  * 

Cro talus  cerastes  1 

cerastes  cercobombus  .  1 

Crotalus  enyo  8 

enyo  enyo  .  7 

enyo  cerralvensis  .  1  * 

Crotalus  exsul  1  * 

Crotalus  mitchellii  9 

mitchellii  mitchellii  .  6 

mitchellii  angelensis  .  1  * 

mitchellii  muertensis  .  1  * 

mitchellii  pyrrhus  .  1 

Crotalus  molossus  2 

molossus  molossus  .  1 

molossus  estebanensis  .  1  * 

Crotalus  ruber  8 

ruber  ruber  . 3 

ruber  lorenzoensis  .  1  * 

ruber  lucasensis  .  3 

ruber  ssp .  . 1  * 

Crotalus  tortugensis  .  1  * 

Crotalus  unicolor  .  1  * 

Crotalus  viridis  3 

viridis  caliginis  .  1  * 

viridis  helleri  . 1 

viridis  oreganus  .  1 


*  Indicates  an  Endemic  Form 


Crotalus  catalinensis ,  found  on  I  si  a  de  Santa  Catalina  (Figures  la, 
1b)  is  interesting  in  that  the  grooves  of  the  matrix  are  so  shallow  that 
each  new  segment  comes  off  with  the  shed  skin;  thus  one  of  the  common 
names,  "rattleless  rattlesnake".  That  this  condition  has  been  reached 
through  evolution  by  natural  selection  due  to  the  absence  of  predators 
is  doubtful.  This  same  modification  seems  imminent  for  the  subspecies 
Crotalus  ruber  lorenzoensis . 

Crotalus  catalinensis  i s  al  so i nterest i ng  s i nee  i  ts  nearest rel at  ion- 
ship  is  with  Crotalus  scutulatus ,  a  form  not  i nhab i t i ng  the  nearest  land 
areas.  However,  theancestral  Crotalus  scutulatus  was  a  more wi de-rang i ng 
species  and  probably  colonized  this  island  at  a  point  earlier  than  most 
other  island  colonizers  when  land  bridges  were  first  present.  This  may 
a  1  so  hel  p exp  1  a  i  n  the  overall  differentiation  reached  by  C.  catalinensis 
s  i  nee  i t apparent  1 y  has  been  i  sol ated  longer  than  most  other  island  rattle¬ 
snakes.  Two  color  variations  are  known  in  this  dwarfed  form,  a  light 
bl u i sh-gray  and  brown i sh  phase ,  and  apparent  1 y  is  not  sexually  dimorphic. 
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Figure  la.  Cvotalus  catalinensis 


Figure  1b.  Typical  habitat  of  C.  catalinensis  on  IsladeSanta  Catalina 
(Photo  courtesy  James  Nyhan) 


Cvotalus  exsul ,  occurring  only  on  Isla  de  los  Cedros,  (Figures  2a, 
2b)  can  usually  be  separated  from  C,  ruber  in  its  having  a  pair  of  in- 
tergenials,  generally  no  contact  between  prenasal  and  first  supralabial, 
and  thatthedark  tail  r i ngs  are  of ten  interrupted  laterally.  The  dwarfed 
C.  exsul  is  obviously  related  to  C.  ruber  in  both  coloration  and  other 
meristic  characteristics.  The  i s  1  and  hab i tat  of  C .  exsul  is  very  similar 
to  that  of  the  mainland,  thus  there  is  no  obvious  ecological  separation. 
However,  in  this  form,  as  in  C.  catalinensis ,  the  geographic  isolation 
on  an  island  habitat  occurred  earlier  than  most  of  the  other  islands  with 
no  contact  reestablished  with  the  mainland  at  later  times  during  the 
P 1 e i stocene . 
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Figure  2a.  Crotalus  exsul 


Figure  2b.  Typical  habitat  of  C.  exsul  on  Isla  de  los  Cedros 
(Photo  courtesy  Arnold  Powers) 


Crotalus  tortugensis ,  endemic  to  Isla  de 

3b) »  is  also  dwarfed.  It  can  be  separated  from 
atrox ,  in  that  the  upper  preocular  is  usually 
postnasal  and  that  there  is  no  upper  loreal . 
barren  volcanic  crater.  This  island,  too,  has 


las  Tortuga  (Figures  3a, 
its  closest  relative,  C, 
not  in  contact  with  the 
Tortuga  is  essentially  a 
been  geographically  is¬ 


olated  for  a  long 

tortugensis . 


time  to  account  for  the  differentiation  observed  in  C. 
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Figure  3a.  Crotalus  tortugensis 


Crotalus  unicolor  of  I  s  1  a  de  Aruba  (Figures  4a,  4b)  is  a  dwarfed 
species,  being  closely  related  to  Crotalus  durissus .  There  has  been  much 
debate  as  to  whether  or  not  th  i  s  form  shou  1  d  be  recogn  i  zed  as  a  full  species 
orasjust  a  subspecies  of  C.  durissus.  Crotalus  unicolor ,  like  the  three 
previously  mentioned  species,  lives  on  an  island  that  has  been  geographi¬ 
cally  isolated  for  a  relatively  longtime.  In  pre-Columbian  times,  Aruba 
was  forested  but  is  now  relatively  barren  and  C.  unicolor  is  at  present 
restricted  to  only  a  small  portion  of  the  island.  Two  color  variations 
are  known  on  Aruba ,  a  bluish-gray  and  a  brown  form,  and  is  also  apparently 
not  sexually  dimorphic. 
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Figure  4a.  Crotalus  unicolor 


Figure  4b.  Typical  habitat  of  C,  unicolor  on  Isla  de  Aruba 


Crotalus  catalinensis 3  Crotalus  exsul3  Crotalus  tortugensis  and 
Crotalus  unicolor  are  the  only  forms  that  have  evolved  significantly 
d i f f erent  at th i s  time  to  warrant  recognition  as  full  species.  The  others 
listed  in  Table  7  have  only  differentiated  enough  towarrant  subspecific 
recogni t ion. 

The  fol lowing  seven  subspecies  vary  from  thei r  mainland  or  peninsular 
counterparts,  but  their  dissimilarity  is  less  clear  cut;  that  is,  it  is 
clearly  evident  towhich  species  they  are  related.  Assigning  subspecific 
recognition  to  island  populations  which  are  very  obviously  geographically 
isolated  i  s  a  po i nt  of  much  debate .  However ,  s i nee  they  are  at  variance  with 
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thei  r  mainland  or  peninsular  relatives  inseveral  points,  subspecific  rec¬ 
ognition  enables  us  as  taxonomists  to  indicate  this  and  thei r  relationships. 

Cvotalus  enyo  cevvalvensis ,  endemic  to  I  si  a  de  Cerralvo,  (Figures 
5a,  5b)  is  very  much  like  C.  e .  enyo  differing  only  in  having  a  higher 
number  of  subcaudals  (>  26  in  males;  >  22  in  females)  and  in  having  a 
proportionately  smaller  head  (head  length  contained  26  times  or  more  in 
body  length)  than  its  peninsular  relative. 


Figure  5a.  Cvotalus  enyo  oevvalvensis 


Figure  5b.  Typical  habitat  of  C.  e.  oevvalvensis  on  Isla  de  Cerralvo 
(Photo  courtesy  Arnold  Powers) 

Cvotalus  mitchellii  angelensis  of  Isla  del  Angel  de  la  Guarda  (Fig¬ 
ures  6a,  6b)  has  been  previously  mentioned.  It  can  be  separated  from  the 
other  subspecies  of  C.  mitchellii  on  its  large  size  alone.  However,  in 
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this  subspecies  the supraoculars  are  usual ly  sutured,  indented,  or  frayed 
at  theouter  edges  and  the  scale  between  the  prenasal  and  rostral  on  each 
side  is  as  high  as  the  prenasal.  In  color,  C»m,  angelensis  is  an  overall 
pinkish  which  differs  from  color  patterns  of  other  island  popu 1  at  ions  of 

C.  mitchellii. 


Figure  6a.  Cro talus  mitchellii  angelensis 


Figure  6b.  Typical  habitat  of  C.  m.  angelensis  on  Isla  del  Angel  de  la 
Guarda  (Photo  courtesy  James  Nyhan) 


Cvotalus  mitchellii  muertensis  endemic  to  Isla  de  El  Muerto  (Fig¬ 
ures  7a,  7b)  is  very  obviously  dwarfed  and  usually  has  23  scale  rows  as 
compared  to  usually  25  in  C.  m.  angelensis .  It  is  an  overall  bluish  or 
bluish-gray  snake  that  matches  the  island  substrate  well. 
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Figure  7a-  Crotalus  mitchellii  muertensis 


Figure  7b.  Typical  habitat  of  C.  m.  muertensis  on  Isla  de  El  Muerto 
(Photo  courtesy  of  Dave  Johnson) 


Crotalus  molossus  estebanensis  found  only  on  Isla  de  San  Esteban 
(Figures  8a,  8b)  is  also  dwarfed  and generally  hasmore  than  37  body bl otches, 
thus  separating  it  from  C.  m.  molossus .  Generally  there  is  much  light 
scale  tipping  giving  the  overall  appearance  of  a  very  light  snake. 
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Figure  8a.  Crotalus  molossus  estebanensis 


Figure  8b.  Typical  habitat  of  C.  m.  estebanensis  on  IsladeSan  Esteban 
(Photo  courtesy  Dave  Brown) 


Crotalus  ruber  ssp.  col  1 ected  on  I s 1  a  de  Monserrate  (Figures  9a ,  9b) 
is  butone  of  several  island  populations  of  C.  ruber  that  we  plan  todes- 
cribe  (there  are  a  1  so  unnamed  island  populations  of  C.  mitohellii  on  wh i ch 
a  description  by  us  will  be  forthcoming).  The  C.  ruber  of  Monserrate  is 
a  str  i  king  snake  that  i  s  proportioned  uni  ike  C.  r.  ruber  or  C.  r.  lucasensis 
and  has  a  very  distinctive  pattern. 
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Figure  9a.  Crotalus  ruber  ssp. 


Figure  9b.  Typical  habitat  of  C.  ruber  ssp.  on  I sla  de  Monserrate 
(Photo  courtesy  James  Nyhan) 


Crotalus  ruber  lorenzoensis  of  I sla  de  San  Lorenzo  del  Sur  (Figure 
10)  i s  very  obv ious 1 y  related  to  C,  ruber ,  differing  in  having  fewer  sub- 
caudal  s  than  C,  r,  ruber  or  C.  r»  lucasensis  and  the  tendency,  as  pre¬ 
viously  mentioned  for  C.  oatalinensis ,  towards  the  loss  of  loose  rattle 

segments . 
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Figure  10.  Crotalus  ruber  lorenzoensis 

(Photo  courtesy  Charles  Radcliffe) 

Crotalus  viridis  oaliginis ,  endemic  to  I s 1  a  de  Los  Coronados  del 
Sur  (Figures  11a,  11b),  is  truly  a  beautiful  rattlesnake  which  is  very 
obviously  dwarfed.  Specimens  retain  a  very  brilliant  pattern  as  adults. 


Figure  11b.  Typical  habitat  of  C .  v.  oaliginis  on  Isla  de  Los  Coronados 
del  Sur  (Photo  courtesy  Jim  Moore) 
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Map  1.  Relative  positions  of  the  islands  discussed  in  relation  to 
Baja  California,  Mexico. 
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Further  Notes  on  Reproduction  in  Cvotalus  willavdi 
(Reptilia,  Serpentes,  Crotalidae) 


Information  on  reproduction  in  Cvotalus  willavdi  is  scant.  Klauber 
(19^9)  reported  a  brood  of  six  C,  w,  willavdi  and  two  C,  w,  silus,  Klauber 
(1972)  also  reported  a  brood  of  nine  C .  w ,  wi  l  lavdi ,  two  C ,  w.  silus ^  and 
six  C.  w ,  mevidionalis .  He  noted  that  the  average  lengths  of  the  young 
for  these  subspecies  were  165,  170,andl65mm  respectively.  Martin  (1975a) 
described  a  brood  of  six  C,  w ,  willavdi  born  18  August  1974.  Their  mean 
length  was  1 89. 1 7+2. 03  mm  and  mean  weight  was  6.08+0.17  g.  Martin  (1975b) 
noted  that  another  brood  of  six  C ,  w.  willavdi  were  born  10  September 
1976.  Thei r  mean  1 ength  was  188. 33^3*80  mm  and  mean  weight  was  6.09+0.48 
g.  All  data  shown  by  Martin  (1975a,  1975b)  involved  specimens  from  the 
Santa  Rita  Mountains,  Santa  Cruz  County,  Arizona. 

On  19  July  1976  1  collected  a  female  C,w,  willavdi  from  the  Huachuca 
Mountains,  Cochise  County,  Arizona.  Her  total  length  was  460  mm  and 
weight  was  50.4  g.  On  14  August  1976  she  gave  birth  to  three  males  and 
two  females.  Their  mean  length  was  1 83. 8+0. 92  mm  and  mean  weight  was 
5.74+0.04  g.  There  were  no  significant  differences  between  theweights 
(P>  .4)  or  lengths  (P>  .5)  of  males  versus  females. 

Martin  (1975a,  1975b)  noted  that  all  of  his  offspring  from  the  Santa 
Rita  Mountains  were  grey  and  eight  of  the  twelve  young  had  yellow  tails. 
My  young  from  the  Huachuca  Mountains  were  brown  and  had  no  yellow  tails. 
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Seasonal  Occurrence  of  Seeloporus  occidentalis 
on  Palomar  Mountain,  San  Diego  County,  California 

Fitch  ( 1 9^0)  ,  St ebb i ns  (1 960)  ,  Wi 1 hof t  ( 1 958)  ,  and  Dav i s  (1 967)  sug¬ 
gested  that  Seeloporus  occidentalis  is  in  a  state  of  dormancy  or  hiber¬ 
nation  from  October  or  November  until  at  least  March  in  northern  Cali¬ 
fornia.  Field  observations  indicate  that  S .  occidentalis  does  not  have 
an  appreciable  dormancy  period  on  Palomar  Mountain,  San  Diego  County, 
Ca 1 i forn i a . 

By  employ ing a  pi tfal 1  trap  method  (Banta ,  1  957)  1  035  S,  occidentalis 
were  captured  along  theNate  Harrison  Grade  on  the  south  slope  of  Palomar 
Mountain,  California  between  1  April  1970  and  8  April  1972.  The  sampling 
stations  were  arranged  in  63  stations  consisting  of  four  pitfalls  each, 
set  out  at  approximately  1 60  meter  (0.1  mile)  odometer  intervals  from 
405  meters  above  sea  level  to  1,366  meters  above  sea  level.  Throughout 
the  2  year  field  sampling  period  the  traps  were  checked  weekly  except 
from  November  through  February  during  which  they  were  checked  biweekly. 
All  lizards  were  preserved  in  formal  in  immediately  upon  removal  from  the 
pitfalls  and  are  currently  deposited  in  the  herpeto 1 og i ca 1  collections 
of  the  San  Diego  Museum  of  Natural  History. 

Although  Seeloporus  activity  was  greatly  reduced  during  the  winter 
there  was  no  period  when  a  total  absence  of  captures  was  observed.  Fig- 


1970  mi 

FIGURE  I  1971  '////////. 

1972  I - 1 


MONTH 

Seasonal  occurrence  of  Seeloporus  occidentalis  on  a  monthly 
basis  for  the  2  year  s.ampl  ing  period  from  April  1970  to  April 
1972  on  Palomar  Mountain,  San  Diego  County,  California. 
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ure  1  shows  that  during  the  months  when  S .  oooidentalis  are  reportedly 
dormant  in  northern  California  J3A  of  the  species  were  captured  during 
the  2  year  study  on  Palomar  Mountain  in  southern  California.  This  num¬ 
ber  represents  an  average  of  1 7  lizards  per  month  as  opposed  to  an  average 
of  52  per  month  during  the  remaining  months.  The  largest  reduction  in 
activity  (as  measured  by  number  of  captures)  was  dur  i  ng  December  and  Jan¬ 
uary  but  even  these  months  showed  some  activity. 

There  was  no  tendency  for  the  majority  of  the  captures  to  occur  at 
low  elevations  during  the  colder  months.  Regardless  of  the  month,  more 
captures  were  made  at  el evat ions  above  900  meters  than  below.  Presumably, 
then,  mean  temperature  is  not  a  factor  in  home-site  selection  for  this 
1  izard  populat ion. 

It  is  evident  that  the  Nate  Harrison  Grade  Soeloporus  oooidentalis 
population  did  not  spend  any  appreciable  amount  of  time  in  a  state  of 
dormancy  despite  snowfall  above  1,070  meters  during  the  winters  of  1970 
and  1971.  These  data  suggest  that  previous  workers'  conclusions  that  the 
relative  absence  of  S.  oooidentalis  from  November  through  February  was 
due  to  hibernation  or  long-term  dormancy  are  not  applicable  to  the  San 
Diego  County  populations.  Mazzarella  (1976)  suggested  that  these  lizards 
may  be  phys i col og i ca 1 1 y  incapable  of  hibernating. 
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Aquatic  Behavior  in  the  Northern  Copperhead, 

Agkistron  oontortrix  mokasen 

Fitch  (i960)  stated  that  the  copperhead,  Agkistrodon  oontortrix , 
unlike  its  near  relatives,  thecantil  and  the  cottonmouth,  has  no  special 
affinity  for  water.  He  does,  however,  note  that  they  do  voluntarily  en¬ 
ter  water  occasionally,  and  reported  a  copperhead  observed  swimming  near 
the  shoreline  of  a  pond  hunting  young  bullfrogs.  N i ckerson  and McDan i el s 
(1967)  observed  aquatic  behavior  in  Agkistrodon  0.  mokasen  on  several 
occasions  in  Miller  County,  Missouri.  Two  of  their  snakes  were  found 
lying  across  shallow  ripples  and  they  noted  that  cottonmouths  in  this 
area  use  this  behavior  to  capture  minnows.  Hudson  (195*0  and  Smith  and 
Sanders  (1952)  reported  copperheads  that  were  found  swimming  in  large 
lakes  i n  Pennsy 1  van ia  and  Texas,  respectively.  Although  aquatic  behavior 
in  Agkistrodon  oontortrix  has  been  reported ,  additional  observations  may 
be  of  interest. 

In  June  1965,  I  had  occasion  to  collect  frogs  along  the  shoreline 
of  Prettyboy  Dam,  Baltimore  County,  Maryland.  Atonepoint  the  shoreline 
consists  of  a  slope  artificially  covered  with  large  rocks.  On  several 
trips  to  this  area,  northern  copperheads,  Agkistrodon  o.  mokasen ,  were 
seen  sunning  on  these  rocks  during  late  afternoon  hours.  Shortly  after 
8:00  pm  on  20  June  1965,  five  adult  copperheads  were  observed  swimming 
along  this  shoreline.  These  snakes  were  observed  investigating  the  rocks 
at  thewaters  edge  inan  apparent  effort  to  find  frogs.  During  the  period 
of  observation,  an  adult  green  frog,  Rana  olamitans  was  flushed  from  its 
hiding  place  by  one  of  the  copperheads,  but  was  not  caught  by  the  snake. 

A1 though  th  i  s behav ior  has  not  been  observed  during  subsequent  field 
trips  to  this  or  other  areas,  it  is  possible  that  copperheads  make  use 
of  aquatic  situations  more  often  than  is  known.  This  view  is  supported 
by  the  fact  that  this  species  is  frequently  found  near  water  during  the 
evening  and  early  morning  hours  (Smith,  1956;Webb,  1970)  possibly  search¬ 
ing  for  food.  Although  Fitch  (i960)  considered  amphibians  as  a  minor 
food  item  in  the  diet  of  the  copperhead,  it  seems  probable  that  if  other 
food  was  scarce,  these  snakes  would  makeuseof  available  frog  populations. 
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An  Incident  of  Death-Feigning  in 

Sonora  semiannulata  blanohardi 


On  12  August  1976  at  22:30  CST  an  adult  Sonora  semiannulata  blanohardi 
was  collected  as  it  crossed  a  road  in  Brewster  County ,  Texas.  Accounts 
of  the  behav ior  of  this  species  are  scarce;  therefore,  the  following  note 
may  be  of  interest. 

The  snake  was  positioned  for  photography  on  13  August  in  an  area  of 
moderate  temperature  (ca.  24°C) .  Almost  immediately  upon  removing  the 
Sonora  from  the  jar  St  had  been  placed  in  the  night  before  it  began  to 
contort  its  body,  open  its  mouth,  extend  its  tongue,  and  roll  over  re¬ 
peatedly.  After  approximately  30  seconds  of  this  behavior,  the  snake 
stopped  rolling  and  lay  with  its  ventral  side  up.  At  this  time  a  photo¬ 
graph  was  taken  (Figure  1).  The  snake  was  then  placed  ventral  side  down, 
but  it  immediately  rolled  back  to  the  ventral  side  up  position.  After 
about  10  minutes  in  this  position,  the  snake  rolled  to  the  ventral  side 
down  pos i t ion  and  attempted  to  escape  by  crawling  away,  forcing  its  head 
into  any  available  hole.  Eventually  the  Sonora  quieted  long  enough  for 
another  photograph  to  be  taken  (Figure  2).  The  snake  was  then  released 
at  the  sight  of  capture. 


Fig.  1.  Death-feigning  in  an  adult  Sonora  semiannulata  blanohardi 

from  Brewster  County,  Texas. 


The  behav i or  observed  in  this  specimen  of  Sonora  semiannulata  blanoh¬ 
ardi  is  much  like  the  well  known  behavioral  response  of  many  specimens  of 
the  genus  Heterodon  to  assumed  predators,  at  least  in  part.  Sonora  epis- 
oopa  is  a  well  known  and  common  species  of  Sonora ,  but  is  not  typically 
known  to  feign  death  as  apparently  did  this  specimen  of  Sonora  semiann- 
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Fig.  2.  Sonora  semiannulata  blanohardi  in  normal  position. 

ulata  blanohardi.  Future  field  observations  wi  1 1  determine  whether  death- 
feigning  is  typical  among  Sonora  semiannulata  or  if  this  behavior  was 
peculiar  to  this  particular  specimen. 

—  David  M.  Hi  11  is.,  Curator  of  Herpetology ,  Streoker  Museum ,  Baylor  Uni¬ 
versity  3  Waco,  Texas  76703 . 
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A  Note  on  Predation  of  Eumeces  faseiatus  by  a  Fish 

Many  species  of  Eumeces  are  known  toescape  a  potential  predator  by 
diving  into  a  body  of  water,  such  as  a  bog,  swamp,  or  pond.  On  21  June 
1975  a  young  adult  Eumeces  faseiatus  attempted  suchanescape  when  it  was 
uncovered  from  beneath  the  bark  of  a  log  which  extended  over  a  small  lake 
near  Newburg,  Char  1  es  County ,  Maryland.  The  Eumeces  swam  for  several  feet, 
and  was  then  seized  and  swallowed  by  an  adult  Lempois  macrochirus  which 
nested  nearby.  As  aquatic  escape  is  a  common  means  to  allude  predators 
in  many  Eumeces ,  predation  by  fish  upon  these  lizards  is  probably  more 
common  than  the  literature  indicates. 

—  David  Hi  11  is,  Curator  of  Herpetology,  Strecker  Museum ,  Baylor  Univer¬ 
sity ,  Waco,  Texas  76703 . 
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A  New  County  Record  for  the  Eastern  Spadefoot  Toad, 
Seaphiopus  h.  holbrooki }  in  Maryland 

Judging  from  the  range  map  (no.  253)  in  Conant  (1975),  one  might 
assume  that  the  eastern  spadefoot  toad ,  Scaphiopus  h.  holbrooki ,  has  been 
recorded  from  all  but  the  most  western  portion  of  Maryland.  According  to 
Harris  (1975),  however,  records  for  this  species  in  Maryland  are,  with 
the  exception  of  two  populations  in  the  piedmont  of  Frederick  County, 
totally  lacking  from  the  five  central  counties  of  the  state  (Baltimore, 
Carroll,  Harford,  Howard,  Montgomery)  and  Cecil  County,  situated  in  the 
extreme  northeast.  Current  knowledge  indicates  that  this  form  is  almost 
strictly  coastal  plain  in  distribution  in  Maryland. 

It  i  s  of  some  interest,  therefore,  to  report  this  species  from  Bush 
River,  in  southern  Harford  County.  Numerous  individuals  were  noted  by 
David  Roudebush  on  Boyer  Road  during  a  rainy  night  in  mid-summer  1976. 
The  general  area  i s one  of cornf i el ds ,  with  small  drainage  ditches  lining 
e i ther  s ide of  the  road .  The  site  1 i es  on  the  western  shore  of  Maryland's 
coastal  plain  province  at  an  elevation  of  approximately  30  feet  (9  m) . 
One  retained  specimen  is  now  catalogued  AR-1539"TSU  in  the  vertebrate 
collection  of  Towson  State  University,  Towson,  Maryland. 

While  this  new  locality  hardly  constitutes  an  unanticipated  occur¬ 
rence,  it  does  serve  to  help  fill  a  gap  in  the  expected  distributional 
pattern  within  the  state.  The  nearest  known  Maryland  population  to  the 
one  reported  here  occurs  across  the  Chesapeake  BayatMassey,  Kent  County, 
roughl y  20  m i  1  es  (32  km)  (stra  ight- 1  i  ne  d  i  stance)  to  the  east-by-southeast 
(Harris,  1975). 
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An  Instance  of  Cannibalism  in  Agkistrodon  oontovtrix 

(Serpentes:  Viperidae) 


In  the  family  Viperidae  i  ns  tances  of  cann  i  ba  1  i  sm  have  been  reported 
by  Bullock  (1971),  Williamson  (1971),  Powers  (1972)  andothers  inrattle¬ 
snakes  and  Burkett  (1966)  listed  two  Agkistrodon  pisoivorus  consumed  by 
conspec i f i cs .  Fitch  (i960)  studied  the  ecology  of  the  copperhead  and 
ment ioned  no  cases  of  cannibalism  in  this  species.  I  can  find  no  refer¬ 
ences  s  i  nee  that  date  that  perta i n  to  cann i ba 1 i sm  i  n copperheads  and,  thus 
the  following  account  apparently  represents  the  first  record  of  canni¬ 
balism  in  A.  oontortrix. 

A  litter  of  copperheads,  born  25  September  1976,  was  given  to  the 
herpetology  section  of  the  Graduate  Program  in  Ecology  by  the  Knoxville 
Zoo  in  October  and  were  presumed  to  be  of  local  origin.  These  snakes 
were  maintained  on  mice  until  the  following  observations  were  made.  On 
14  March  1977  I  observed  one  of  the  juveniles  engulfing  a  dead  litter 
mate.  Both  were  of  similar  size,  227  mm  SVL.  The  cannibal  began  en¬ 
gulfing  the  dead  snake  at  1110  hours  EST  and  had  about  1/3  of  the  meal 
swallowed  by  1119.  Consumption  continued  until  1 402  whereupon  the ent  i  re 
meal  was  swa 1 1  owed .  Active  consumpt i on  was  i nterrupted  by  periods  of  rest 
lasting  from  1  to  15  minutes.  The  snake  was  engulfed  laterally,  i.e., 
the  lateral  body  plane  was  vertical.  The  cannibal  remained  alive  until 
18  March  when  itwas  found  dead,  presumably  from  the  overs i zed  meal.  This 
snake  and  its  prey  are  in  the  herpetolog ica 1  col  1 ect ion  at  the  University 
of  Tennessee.  The  other  litter  mates  were  released. 

Although  it  appears  that  under  some  circumstances  cannibalism  is  of 
value  to  the  consumer  its  occur rence  and  s ign i f i cance  in  nature  needs  to 
be  examined  critically.  For  examp  1 e ,  what  i s  the  frequency  of cann i ba 1 i sm 
in  nature  and  what  is  the  adaptive  significance  of  this  behavior?  These 
and  other  questions  will  be  examined  in  a  later  paper. 
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Additional  Notes  Concerning  Cannibalism  in  Pit  Vipers 

(Serpentes:  Crotalidae) 

Much  has  been  written  concerning  cannibalism  in  pit  vipers.  In  this 
issue,  Mitchell  (1977)  lists  recent  reports,  and  in  addition  discusses 
the  apparently  first  published  instance  of  cannibalism  in  Agkistrodon 
contortrix . 

We  have  been  ma i nta i n i ng  p  i  t  v i pers  alive  since  1959*  Generally  all 
snakes  are  housed  individually.  However,  onoccasion  several  individuals 
of  a  particular  species  may  be  housed  together.  On  these  occasions,  we 
usually  try  to  keep  similar  sized  individuals  together  to  eliminate  any 
possible  predation.  In  eighteen  years,  we  have  had  only  two  cases  in 
which  cannibalism  occurred  in  the  pit  vipers  in  our  care. 

On  31  July  I960,  we  placed  three  Agkistrodon  contortrix  mokasen 

(collected  locally)  ina  "light-tight"  escape  proof  meta  1  conta i ner  prior 
to  my  leaving  town.  They  measured  56,  61  and  76  cm,  and  were  collected 
10  June,  29  April  and  9  July  I960  respectively.  Upon  my  return  on  15 
August  I960,  we  found  the  61  cm  specimen  missing.  Several  days  later, 
the  larger  specimen  regurgitated  the  61  cm  A.c.  mokasen  partially  di¬ 
gested.  When  placed  in  the  container  the  56  and  76  cm  specimens  were  in 
apparently  good  health,  while  the  61  cm  specimen  was  thin.  Although  we 
do  not  know  that  the  61  cm  specimen  died  prior  to  being  eaten,  we  assume 
this  to  be  the  case.  During  my  absence  the  container  was  kept  in  our 
basement  laboratory  at  ca.  70°F. 

The  second  instance  occurred  during  September  1975  and  concerned 
Crotalus  lepidusklauberi.  Cann i ba 1 i sm  has  been  reported  in  C. 1.  klauberi 

(Williamson,  1971)*  We  received  seven  specimens  from  Zacatecas,  Mexico. 
Three  of  the  larger  i nd i v i dua 1 s *were  housed  in  a  field  collecting  box. 
They  consisted  of  two  males  (53  and  61  cm)  and  one  female,  the  female 
slightly  smaller  than  either  male.  The  female  was  thin  and  was  in  the 
"blue  phase"  of  the  shedding  process.  Three  days  later,  we  opened  the 
box  on  a  routine  check  tofind  the  smaller  male  just  finished  swallowing 
the  female.  Several  weeks  1 ater  th  i  s ma 1 e  died  and  is  catalogued  RS  1095 
HSH/RSS  in  the  authors'  collection.  Again,  even  though  we  do  not  know 
for  a  fact  that  the  female  had  died  prior  to  being  consumed,  we  assume 
this  to  be  the  case. 

Both  Powers  (1972)  and  Mi tchel 1  (1977)  indicate  that  the  snake  eaten 
had  died  prior  to  being  consumed  by  its  conspecific.  In  the  two  cases 
reported  here,  the  snake  eaten  in  all  probability  also  was  dead  prior  to 
being  consumed  although  we  cannot  prove  this.  Both  were  thin  and  their 
deaths  would  not  have  been  unsuspected. 

In  pit  vipers  we  would  postulate  that  this  phenomenon  is  usually 
not  deliberate  cannibalism,  but s  impl y  an opportun i st i c  feeding  behavior. 
When  the  conspec i f i c  died,  it  became  simply  a  food  item.  Many  snakes  are 
known  to  feed  primarily  on  dead  prey  in  both  captivity  and  in  the  wild, 
and  snakes  are  also  known  to  feed  on  items  not  normally  part  of  their 
diet.  Such  is  the  case  reported  by  Reid  and  Nichols  (1970)  where  a  A. 
c.  mokasen  fed  on  periodic  cicadas  during  their  brief  availability. 
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Klauber  (1972)  reports  several  instances  of  cannibalism  occurring 
in  thewild,  but  feels  that  the  snake  eaten  was  sometimes  found  dead  be¬ 
fore  itwas  swallowed.  In  captivity,  in  instances  where  live  conspecifics 
are  eaten,  we  would  assume  that  it  is  usually  the  result  of  a  feeding 
frenzy.  We  would  imagine  that  records  of  deliberate  cannibalism  in  pit 
vipers  are  indeed  rare. 
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An  Observation  on  the  Foraging  Behavior  of  the  Arizona 
Ridge-nosed  Rattlesnake,  Crotalus  willardi  willardi 

(Serpentes:  Crotalidae) 

On  16  May  1976  at  0940  hours,  while  on  the  northeastern  slope  of  the 
Huachuca  Mounta i ns  of  southeastern  Arizona,  we  saw  a  ridge-nosed  rattle¬ 
snake  kill  and  partially  eat  a  rufous-crowned  sparrow  (Aimophila  ruficeps). 
We  were  observing  birds  in  Sawmill  Canyon  and  flushed  the  sparrow  from 
the  top  of  a  small  pine  to  the  crotch  of  a  fallen  tree.  Upon  reaching 
the  log  and  looking  into  the  area  in  which  the  bird  had  disappeared  we 
saw  that  the  ratt 1 er  had  just  struck  the  sparrow.  Its  fangs  were  embedded 
in  the  breast  immediately  below  the  sternum  and  its  45  cm  length  was 
tightly  coiled.  The  bird  struggled  for  15  minutes,  then  appeared  dead. 
While  we  watched  the  snake  did  not  swallow  the  bird,  so  we  walked  away. 
We  returned  after  15  minutes  to  find  that  the  rattler  had  swallowed  the 
bird  head  first  down  to  the  humeri.  It  made  several  attempts  to  swallow 
the  bird  further  by  pushing  its  head  forward  with  jaws  enlarged  and 
writhing  the  rest  of  its  body.  It  managed  to  engorge  one  humeral  head 
and  then  it  retreated  out  of  sight  into  shade  under  the  log  while  rattling 
rapidly. 

It  ispossible  that  small  terrestrial  b i rds  cons t i tute a  significant 
part  of  the  diet  of  Crotalus  willardi .  In  enumerating  food  items  of  this 
rare  spec ies  of sma 1 1  ratt  1  er  ,  K1  auber  (1972)  1  i  sts 1 i zards ,  sma  1  1  mamma  1 s , 
and  one  incidence  of  the  New  Mexican  ridge-nosed  rattlesnake,  C.  w,  ob- 
sourus  (C.  w.  situs  per  Klauber)  having  eaten  a  Wilson's  warbler  (Wil- 
sonia  pus ilia) ;  however,  little  is  known  of  the  foraging  habits  of  this 
snake  i n  the  wild. 
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BOOK  REVIEW 

THIS  BROKEN  ARCHIPELAGO.  By  James  D.  Lazell ,  Jr.  Photographs  by  Martin 
C.  Michener.  1976.  Quadrangle.  The  New  York  Times  Book  Co.,  10  East  53 
St.,  New  York,  N.Y.,  10022.  xi,  260  pp.,  ill.  $12.50 

The  subtitlefor  this  intriguing  butweakly  informative  t i t 1 e suppl i es 
essent ia  1  orientation: "Cape  Cod  and  the  Islands,  Amph i b i ans  and  Rept i 1 es ." 
The  book  the  author  has  yet  to  produce  about  his  extensive  work  on  an¬ 
other  "broken  archipelago"  -  the  Lesser  Antilles  -  could  well  bear  the 
same  title. 

The  relatively  impover  i  shed  coasta  1  New  Eng  1  and  herpetolog  ica  1  fauna 
on  which  this  book  is  based  is  doomed  to  vast  disinterest  by  the  bulk  of 
potential  readers  accustomed  to  the  multifaceted  appeals  of  the  much  more 
diversely  intriguing  herpetofauna  of  warmer  lands  and  seas.  And  that  is 
a  shame,  because  Lazell 's  book  about  it  transforms  a  subject  ordinarily 
seen  clothed  in  humdrum  familiarity  into  a  novel,  stimulating  exposure 
of  largely  undreamed-of  attraction. 

The  topographic  diversity  of  a  tormented  interface  between  formerly 
glaciated  land  and  the  sea,  as  const i tuted  by  the  highly  irregular  sculp¬ 
ture  that  is  Cape  Cod  and  its  associated  islands,  lends  itself  most  fel  ic- 
itously  to  the  talents  of  this  ferociously  iconoclastic  scientist  and 
writer.  No  lambmeekly  following  thepattern  set  by  his  forebears,  Lazell 
courageously  strikes  out  on  his  own  and  thereby  sets  standards  of  origin¬ 
ality,  readability  and  thoughtful  perspective  that  one  hopes  will  mark 
a  turn  in  the  road  for  a  long  time  to  come  in  regional  digests. 

Regional  herpetol og ies  have  been  with  us  for  many  years;  one  of  the 
earliest,  indeed,  isDavid  Smith's  simple  list  (1833)  for  Massachusetts, 
and  more  el aborate  is  James  DeKay's  Natural  History  of  New  York,  of  1 842 . 
Modern  standards  of  illustration  and  factual i ty  were  imposed  over  100 
years  later  by  Ruthven,  Thompson  and  Thompson's  Herpetology  of  Michigan 
in  1912  (2nd  edition,  1928),  and  by  the  profound  professional  impact, 
felt  even  today,  of  the  Un i vers i ty  of  Michigan  as  the  center  of  herpeto- 
logical  ferment  in  North  America  in  the  mid-20th  century.  Dozens  of  state 
herpetol og i es  have  appeared  since  then,  all  bearing  much  the  same  stamp 
of  reference  value  in  establishing  concepts  of  range  limits,  local  vari¬ 
ation  and  hab  i  ts  of  resident  species.  They  weren't  meant  to  be  read  from 
cover  to  cover ,  but  to  be  consulted  like  a  dictionary  to  settle  specific 
questions  of  fact. 

Lazell 's  book  is  a  refreshing  exception,  with  the  standard  form  of 
treatment  reduced  to  the  barest  minimum  of  at  least  a  sequential  dis¬ 
cussion,  species  after  species,  and  a  distribution  map  for  each,  noting 
spot  records,  presumed  range  and  even  differential  abundance.  But  the 
species  accounts  themselves  are  developed  very  differently  and  individ¬ 
ual  i st i ca 1 1 y ,  i  n  accordance  wi th  the  author  '  s  personal  experience,  direct 
or  indirect,  and  deductions  or  extrapolations  therefrom.  Such  a  free¬ 
wheeling  approach  touches  on  rather  unexpectedly  diverse  topics.  The 
excellent  discourseon  glaciationas  a  background  for  understand i ng  present 
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topography  and  the  vagaries  of  its  biotic  rehabilitation  could  well  be 
expected,  as  also  the  repeated  blasts  at  man-caused  environmental  de¬ 
gradation  and  distributional  manipulation,  both  del i berate  and  inadvertent, 
misguided  and  astute.  The  vehemence  of  criticism  of  genepool  displace¬ 
ment  is  no  more  than  slightly  surprising,  although  somewhat  tangential 
to  hi s encouragement  of  "experimental  ecology"  (p.  240) ; and  the  headlong 
foray  into  speculation  about  "the  absent  and  oddities"  (pp.  2k7~2kS) , 
where  angels  fear  to  tread,  fits  the  pattern  of  a  rebellious  fundament¬ 
alist.  But  one  would  not  expect  a  lively  and  original  essay  on  sea  turtle 
biology,  or  on  "ignorent"  (his  word,  p.  138)  herpetologists  (and  others) 
who  refuse  to  accept  distasteful  facts  and  to  adjust  their  terminology 
thereto;  much  less  to  see  the  widely  revered  image  of  the  island  bio¬ 
geography  of  MacArthur  and  Wilson  assailed  with  glee  (pp.  234-238) .  All 
in  all,  Lazell  can  rest  assured  that  he  has  safely  escaped  the  category 
of  taxonomists  who  "think  that  giving  something  a  name  explains  it,"  or 
"are  just  biological  stamp  collectors"  (p .  5*0  • 

It  is  the  free  expression  and  frequently  vigorous  defense  of  his 
philosophy  and  personal  points  of  view  that  render  the  book  a  completely 
readable  essay  rather  than  a  catalog  of  facts.  He  berates  fr  iends ,  enemies, 
and  col  1 eagues  or  the  public  in  general  with  equal  enthusiasm,  undaunted 
by  standing  alone  or  nearly  so.  There  are  a  few  kindly  words,  but  the 
general  message  isan  exhortat ion  for  cons i stency  where  inconsistency  has 
complacently  been  accepted,  and  for  exercise  of  greater  wisdom  in  con¬ 
frontation  of  man  with  his  environment. 

But  this  is  no  empty  diatribe;  it  carries  the  weight  of  subject 
knowledge  in  depth,  from  both  personal  experience  and  the  literature. 
The  uniqueness  of  the  coverage  lies  in  the  fact  that  the  collation  and 
presentat ion  of  knowledge  do  not  const i tute  the  end  objective;  they  serve 
merely  as  a  podium  from  wh ich  the  author  can  shout  a  message  that  he  feels 
has  been  much  too  long  in  coming  forcibly  to  the  attention  of  al  1  1  isteners. 

In  the  end,  onemust  agree,  or  at  least  this  reviewer  does,  even  in 
sometimes  reason  i  ng  to  d  i  fferent  concl  us  ions  on  g  i  ven  topics.  Inanycase, 
the  book  is  an  excellent  cathartic  which,  if  taken  in  the  good  humor  yet 
serious  intent  with  which  it  is  offered,  cannot  fail  to  broaden  horizons, 
to  increase  perspective,  to  force  rethinking  of  habitual  stands:  the 
goals  toward  which  every  good  book  strives,  but  which  are  so  often  lost 
in  subservience  to  exhaustive  factual ?  ty . 

—  Hobart  M.  Smith,  Department  of  Environmental 3  Population  and  Organismio 
Biology 3  University  of  Colorado 3  Boulder 3  80309 . 
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BOOK  REVIEW 

FASCINATION.  SNAKES  AND  LIZARDS.  By  F.  Kundert.  1974.  F.  Kundert,  Pub¬ 
lisher,  Industrie  ASP,  8957  Spreitenbach,  Switzerland.  201  pp.,  ill. 
58  Swiss  Francs  (@  .3775  in  Mar.,  1977,  $22.00). 

This  strikingly  handsome  book  is  somewhat  oversize,  18.5  x  24.5  cm, 
thereby  doing  greater  justice  to  its  incomparable  illustrations  than  a 
smaller  size  could  hope  to  do.  Whatever  else  may  be  said  about  the  book, 
it  categorical ly  takes  the  pr i ze  as  the  most  beautiful  col  1 ect ion  of  col  or 
photos  of  snakes  and  1  i zards  ever  published.  The  brilliance  and  accuracy 
of  color  reproduction  make  other  collections  pale  by  comparison.  In¬ 
dividual  color  pi ates  of equa 1  merit  have  been  produced ,  on  rare  occasion, 
i n  th i s count ry ,  but  in  such  quantity  noth i ng  can  approach  Kundert's  book. 
Virtually  every  photograph  is  of  prize-winner  caliber,  with  exceptional 
clarity  of  detail  and  illumination.  Every  one  is  a  close-up,  and  indeed 
in  some  instances  artistic  emphasis  upon  en  1  argement  takes  precedence  over 
the  over-all  appearance,  detracting  somewhat  from  the  potential  role  in 
identification.  Sacrifice  here  and  there  of  extremities  in  order  to 
obtain  maximum  magnification  of  other  areas  of  interest  is  not  always 
even  artistically  satisfying.  Nevertheless  the  general  artistic  level  is 
far  beyond  anyth i ng  el  se produced  to  date  anywhere  inthe  world,  at  least 
in  the  color  medium. 

The  subject  matter  selection  seemingly  was  governed  primarily  by 
avai labi 1 ity  and  spectacularity,  with  emphasis  upon  adults  of  the  larger 
species  frequently  found  in  zoos  and  the  "pet"  trade.  The  coverage  is 
not  notably  biased  geographical  ly;  spec ies  from  a  1  1  parts  of  the  world  are 
illustrated  in  roughly  equal  proportion.  Among  themaremany  never  before 
illustrated  incolor,  despite  their  striking  appearance  and  exhibit  pop¬ 
ularity.  The  species  and  subspecies  depicted  (none  more  than  once)  in¬ 
clude  three  geckos  (Eublepharis ,  2  Phelsuma)  ,  six  chameleons  (all  Cham- 
aeleo)  ,  six  iguanids  ( Basiliseusy  Corytophanes 3  2  Cyelura3  Phrynosoma 3 
Seeloporus) ,  five  agamids  ( Aoanthosaura 3  Ceratophora 3  Chlamydosaurus 3 
Hydrosaurus,  Uromastyx) 3  onelacertid  (Lacerta) ,  one  teiid  {Tupinambis) , 
fiveskinks  {Coracia3  3  Tiliqua 3  Traehydosaurus) t  n  i  ne  varan  ids  ,  two  helo- 
dermatids,  Sphenodon ,  thirty-five  python  ids  (2  Aerantophis3  Aspidites  3 
3  Boa ,  2  Candoia ,  Chondropython3  3  Corallus3  3  Epierates3  2  Eryx3  2 

Euneotes 3  bLiasis3  Liehanura3  2Morelia3  7  Python3  Sanzinia3  Traohyboa) 3 
twenty  colubrids  (2  Ahaetulla3  2  Boiga3  Cyclagras3  7  Elaphe3  Erythro- 
lamprus3  Goniosoma3  3  Lampropeltis 3  Leptophis  3  Lystrophis 3  Spilotes)  , 
seventeen  e lap  ids  {Acanthophis 3  2  Bungarus 3  k  Dendroaspis3  2  Miorurus3 

A  Naja3  Noteohis3  Ophiophagus 3  Oxyuranus 3  Pseudechis) ,  twenty-two v i  per  ids 
(3  Atheris3  4  Bitis3  Cerastes 3  2  Eehis3  Eristooophis 3  Pseudoeerastes 3 
10  Vipera)  ,  andeighteen  pit  vipers  (3 Agkistrodon3  3Bothrops3  8  Crotalus3 
Lachesis3  3  Trimeresurus) .  Snakes  (112)  disproportionately  outweigh 
lizards  (39) »  and  poisonous  snakes  (57),  1  i  ke  python  ids  (35),  are  far  out 
of  proportion  in  relation  to  colubrid  snakes  (20).  Hydrophiids  are  not 
represented  at  all,  nor  are  anguids;  the  other  missing  groups  are  small 
or  inconspicuous. 

Desp ? te  the b iased  representation  favoring  snakes,  and  the  large  and 
spectacular  species,  thechoice  is  not  to  be  faulted,  for  live  specimens 
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are  not ava i 1  able  in  proportion  to  taxonomic  diversity.  In  addition,  the 
theme  of  the  book,  according  to  the  author,  is  to  document  the  fascination 
(whence  the  title)  snakes  have  held  for  man  throughout  history.  The  in¬ 
tent  explicitly  was  not  "to  provide  a  scientific  all  round  picture"  (p. 
5).  In  this  context  a  strongly  biased  selection  is  forgiveable. 

Two  features,  aside  from  the  incomparable  photos  themselves,  add 
greatly  to  the  value  of  the  book:  (l)  a  2b  page  introductory  summary  of 
the  species  photographed,  in  the  order  of  occurrence,  giving  for  each 
the  scientific  and  often  the  common  name,  size,  food,  habitat,  and  a  map 
showing  geographic  range;  and  (2)  a  completely  trilingual  text,  in  Ger¬ 
man,  French  and  Eng  1 i sh .  The  scientific  name  a  1  so  accompan ies  each  plate. 

Most  photographs  were  taken  with  a  35  mm  camera  in  a  studio  using 
flash  and  a  50  mm  lens;  only  three  were  taken  without  flash  and  few  with 
a  75  or  120  mm  lens.  If  the  photographer  exposed  himself  to  his  subjects 
as  the  single  portra i t  of h im  in  action  suggests,  itcan  well  be  imagined 
that  his  "personal  safety"  (p.  5)  was  repeatedly  injeopardy.  The  photo¬ 
graphy  must  have  been  enormously  painstaking,  for  the  results  are  indeed 
exceptional  in  the  general  level  of  "unusual  liveliness"  (p.  5).  All 
"look  alive,"  alert,  in  excellent  health,  and  many  in  a  searching  or 
warning  pose,  often  with  tongue  extruded. 

The  only  notable  shortcomings  of  commission  lie  in  the  relatively 
short  text  material.  The  introductory  page  preceding  separate  groups  is 
spotty  in  occurrence  and  somewhat  misleading.  The  "lizards"  are  intro¬ 
duced  on  p.  A2,  but  that  section  ends  with  Sphenodoriy  which  is  not  given 
separate  status;  then  follows  a  section  on  "goannas  and  monitors,"  and 
another  on  "chameleons,"  each  with  its  own  introductory  page,  as  though 
they  were  not  lizards.  The  chameleons  are  followed  directly  by  the  col- 
ubrid  (termed  "colubroid,"  in  error)  snakes,  and  these  by  the  elapid 
(termed  "elabroid,"  incompounded  error)  snakes  ,  nei ther  wi  th  introductory 
pages.  An  introductory  page  is  given  for  the  "cobras,"  treated  as  though 
an  entity  independent  from  the  elapids.  The  cobras  continue  directly 
with  the  vipers  with  no  break,  yet  an  introductory  page  is  provided  for 
each  of  the  following  three  groups  -  "pit  vipers,"  "rattlesnakes"  and 
"giant  snakes."  Thus  the  interrelationships  of  the  subdivisions  of  both 
snakes  and  lizards  are  not  accurately  portrayed,  although  it  would  have 
been  simple  to  have  done  so,  and  not  critically  space-consuming. 

The  introductory  text,  of  15pages  excluding  the descr i pt i ve  material 
keyed  to  the  photographs,  includes  a  1-page  pref atory  d i scourse  (actua  1  1  y 
3  pages,  one  in  each  language);  a  page  on  aglyph  snakes,  one  on  opistho- 
glyphs,  another  on proterog 1 yphs  (with  an  unfortunate  depiction  and  des¬ 
cription  of  the  fangs  as  furrowed,  not  an  enclosed  tube),  and  one  on 
sol enog 1 yphs ,  each  accompanied  by  a  diagram  of  a  fang  (if  any),  a  photo¬ 
graph  of  a  skull,  a  photo  of  the  teeth  or  fangs  as  seen  in  a  live  snake, 
and  a  photo  of  an  example  of  the  group,  all  in  black-and-white;  a  page 
(one  in  each  language)  on  "the  effects  of  bites  and  their  treatment;" 
and  two  pages  (one  of  black-and-white  photos,  one  of  trilingual  text)  on 
"sloughing ." 

Actually  it  would  have  been  wise  to  omit  the  sections  of  text  on 
poisonous  snakes  and  snake  poison,  bites  and  treatment  of  bites,  for  the 
extreme  brevity  in  such  a  vital  area  cannot  be  rel iabl y  useful  and  is  in 
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fact  quite  misleading.  More  color  photos  in  lieu  of  these  sections  would 
have  been  preferable.  Even  the  sect  ions  discussing  the  four  groups  based 
on  nature  of  fangs  are  not  consistently  accurate,  as  already  indicated. 
Opi sthoglyphs  are  indicated,  for  example,  as  "not  generally  dangerous 
for  Han"  (p.  8)  -  a  correct  statement  but  mislead ing  inview  of  the  quite 
deadly  nature  of  at  least  two  South  African  genera  and  perhaps  still 
others  notasyet  tested.  The  fangs  of  solenoglyphs  are  described  erron¬ 
eously  as  automatically  springing  "out  liketheblade  of  a  pocket-knife" 
(p.  10)  when  the  jaws  are  opened  -an  oft-repeated  fallacy  unfortunately 
given  credence  here. 

I  did  not  attempt  to  look  critically  at  the  German  or  French  texts, 
but  the  Eng  1 i sh  text  is  a  bit  clumsy  or  even  unintelligible  in  spots,  and 
is  not  completely  free  of  typographical  errors. 

For  the  non-herpetologist,  it  can  well  be  imagined  that  some  of  the 
photographs  convey  a  "frightening  realism"  (p.  5).  I  would  not  have  it 
otherwise,  but  it  may  be  questioned  whether  such  effects  are  consistent 
with  the  stated  objective  "to  contribute  to  the  understanding  of  a  much 
reviled  and  persecuted  animal  species:  that  of  the  snakes"  (p.  5).  One 
cannot  fail  toembrace,  however,  inthese  t imes  of  excess ively  high  prices 
and  rigid  import  restrictions,  the  author ' s decl arat ion  that"on  no  account, 
however,  does  the  book  seek  to  lead  one  astray  with  the  impression  that 
snakes  are  increasingly  bought  and  kept  by  ignorant  people.  These  crea¬ 
tures  are  like  costly  flowers;  without  expert  care  they  perish  quickly" 
(p.  5). 

Whatever  def ic iencies  may  ex i st  inthetext,  theycannot  detract  from 
the  over-all  excellence  of  the  illustrations  and  their  accompanying  ex¬ 
planations.  The  book  in  this  respect  is  a  unique  achievement  unmatched 
in  technical  skill  and  execution,  both  in  photography  and  printing.  It 
is  well  worth  its  cost  for  any  natura  1  i  st  or  cur  ious  layman  ,  and  especial  ly 
for  herpetologists.  No  greater  tribute  can  be  given  than  the  plea,  ex¬ 
pressed  in  sales  as  well  as  by  exhortation,  for  production  of  more  vol¬ 
umes  of  equal  caliber  on  these  most  grossly  neglected  and  misunderstood 
of  vertebrates  -  the  amphibians  and  reptiles.  Indeed  Kundert  has  per¬ 
formed  a  service  that  is  likely  to  be  appreciated  even  more  in  the  future 
than  now,  as  these  creatures,  largely  unwanted  byman,  become  increasingly 
rare  or  extinct.  Preservation  in  photographs  such  as  these  may  be  our 
greatest  heritage  from  them,  andonewell  worthy  of  expansion  as  rapidly 
as  possible  -  even  with  the  official  encouragement  and  support  of  IBP. 
It  may  be  hoped  with  equal  fervor,  however,  that  success  may  never  lead 
to  the  most  common  sequel  of  mass  exploitation  of  a  good  thing  -the  de¬ 
generation  of  a  superb  craftsmanship  that  in  this  volume  sets  a  standard 
that  may  well  never  be  excelled. 

■—•Hobart  M.  Smith,  Department  of  Environmental ,  Population  and  Organismio 
Biology,  University  of  Colorado,  Boulder,  80309. 
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How  can  zoo  and  aquaria  personnel  keep  themselves  fully  and  currently  informed  of  world-wide 
research,  developments  and  achievements  in  care  and  breeding  ? 

ANIMAL  MANAGEMENT  REVIEW 

A  comprehensive  journal  of  information  abstracts  derived  from  the  World’s  scientific  and 
hobbyist  literature 


presents  in-dcpth  summaries  of  papers,  articles  and  books  directly  concerned  with,  or 
applicable  to,  the  management  and  breeding  of  animals  in  captivity  (over  10,000  serial 
and  individual  publications  scanned  for  relevant  material) 

is  published  3  times  each  year  to  provide  a  current-awareness  service  for  subscribers 


is  published  in  4  separate  Sections  —  MAMMALS,  BIRDS,  REPTILES  &  AMPHIBIANS 
and  FISHES  —  and  covers  all  non-agricultural  species  within  these  groups 


ANNUAL  SUBSCRIPTION  (Institution  rate): 
Single  Section  (3  issues  per  year) 

Complete  Volume  (4x3  issues  per  year) 
”  (2  copies) 

”  ”  (3  copies) 


£5.50  (US  S9.50) 
£20.00  (US  S35.00) 
£34.00  (US  S60.00) 
£43.00  (US  S75.00) 


(Private  rate): 

Single  Section  (5  issues  per  year)  -  £2.80  (US  S5*00) 

Complete  Volume  -  £10.00(US  S18.00) 


—  ORDER  FORM 


To:  ANIMAL  MANAGEMENT  REVIEW,  36  PARK  CRESCENT.  HORNCHURCH,  ESSEX  RM1  1  1BJ,  ENGLAND 

1/We  would  like  to  open  an  Annual  Subscription  to  the  following  Sections/Volumes  of  ANIMAL  MANAGEMENT 
REVIEW  (tick  appropriate  box): 


MAMMALS  SECTION 

□ 

BIRDS  SECTION 

□ 

COMPLETE  VOLUME 

□ 

REPTILES/AMPHIBIANS 

(2  copies) 

□ 

SECTION 

□ 

(3  copies) 

□ 

FISHES  SECTION 

□ 

I/We  enclose  payment  for  the  sum  of 

NAME . . . . . . .  INSTITUTION 

ADDRESS . . . 
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FOR  PUBLICATION  IN  ESHL  NEWSLETTER  AND  ESHL  MEMBER  ORGANIZATION 

JOURNALS  ! 


SCHEDULE  OF  EVENTS  AND  GENERAL  INFORMATION 


OF  THE  8  OCTOBER  1977  ESHL  MEETING 


PROGRAM  OUTLINE: 


12:30  P.M 
1:00  P.M. 
1:30  P.M. 

5:40  P.M. 
5:40  P.M. 

7:00  P.M. 


-  Registration  of  attending  members  and 
member  organizations 

-  Welcome  addresses  by  ESHL  Coordinator 
and  TMG  executive  officers 

through  5:30  P.M.  -  Speakers  presentations, 
including  talks  on  Conservation,  Sea  Snakes, 
the  Bog  Turtle,  Importance  of  Captive 
Breeding  Programs,  etc. 

-  ESHL  Executive  Officers*  Meeting 
through  7:00  P.M.  -  Roast  Beef  Dinner  served 

at  the  Community  House  for  &5.00  per  per¬ 
son. 

-  ESHL  Meeting  Ends 


LOCATION:  The  FRANKFORD  PLAINS  COMMUNITY  HOUSE  is  located  on  Plains 

Road,  Augusta,  New  Jersey  07822,  next  to  the  Frankford  Plains 
United  Methodist  Church.  It  is  situated  in  an  area  of  cattle 
and  horse  farms  and  is  well  known  for  the  beauty  of  the  sur¬ 
rounding  area  and  its  wildlife.  The  COMMUNITY  HOUSE  is  just 
two  miles  from  Branchville,  New  Jersey,  which  is  at  the  cen¬ 
ter  of  Sussex  County,  New  Jersey.  The  famous  Delaware  Gap 
National  Recreation  Area,  Stokes  State  Forest  and  High  Point 
State  Park  are  all  within  minutes  of  the  COMMUNITY  HOUSE. 


DIRECTIONS:  From  the  North  and  New  England/Take  Route  84  West  to  Port 

Jervis,  New  York,  then  Route  23  South  to  the  Boro  of  Sussex, 
then  Route  565  South  to  Linn  Smith  Road,  turn  right,  then 
turn  right  again  at  Plains  Road  to  the  COMMUNITY  HOUSE. 

OR,  take  Route  95  South  to  Route  80  West  to  the  Route  15 
North  Exit,  take  Route  15  North  to  Route  565  North  to  Linn 
Smith  Road,  turn  left,  then  turn  right  at  Plains  Road  to 
the  Community  House. 

From  the  West /Take  Route  80  East  to  the  Route  15  North  Exit, 
take  Route  15  North  to  Route  565  North  to  Linn  Smith  Road, 
turn  left,  then  turn  right  at  Plains  Road  to  the  Community 
House. 

From  the  East/Take  Route  80  West  to  the  Route  15  North  Exit, 
take  Route  15  North  to  Route  565  North  to  Linn  Smith  Road, 
turn  left,  then  turn  right  at  Plains  Road  to  the  Community 
House. 

OR,  take  Route  23  North  to  the  Boro  of  Sussex,  take  Route 
565  South  to  Linn  Smith  Road,  turn  right,  then  turn  right 
again  at  Plains  Road  to  the  Community  House. 

From  the  South/Take  a  route  that  applies  above,  OR  take 
Route  206  North  to  Route  565  North,  take  Route  565  North 
to  Linn  Smith  Road,  turn  left,  then  turn  right  at  Plains 
Road  to  the  Community  House. 

SERVICES/MOTELS,  RESTAURANTS,  CAMPGROUND:  The  area  of  the  Community 

House  has  a  wide  range  of  dining  spots  including  MacDonalds, 
Burger  King,  the  Newtonian  Inn,  Barriers  Reef  and  others. 

All  restaurants  are  within  minutes  of  the  Community  House 
and  range  from  inexpensive  to  expensive. 
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SER VICES /MOTELS ,  RESTAURANTS,  CAMPGROUND  (CONT.):  Hotels  in. the  area 
of  the  Community  House  are  as  follows  and  are  listed  with 
their  distance  (in  driving  minutes)  from  the  Community 
House, 

1)  Feher  Country  Inn  &  Motel/located  on  Route  206  just  south  of  Newton 
New  Jersey,  (within  15  minutes  of  the  Community  House)  this  esta¬ 
blishment  features  excellant  facilities  and  restaurant,  Tel,  201- 
383-5922. 

2)  Holiday  Inn/located  at  the  Junction  of  Route  84  and  Route  23  in 
Port  Jervis,  New  York,  this  motel  and  restaurant  is  typical  of 
the  Holidays  Inns  and  is  within  five  minutes  of  High  Point  State 
Park  (within  25  minutes  of  the  Community  House). Tel,  914-856-6611. 

3)  Rolling  Hills  Hotel/  (within  12  minutes  of  the  Community  House), 
located  on  Route  23  just  south  of  the  Boro  of  Sussex,  this  motel 
is  very  nice  and  reasonable  with  restaurants  within  easy  reach. 

4)  Sussex  Motel/within  a  minute  or  two  of  the  Rolling  Hills  Motel  on 
Route  25,  this  establishment  is  equal  to  Rolling  Hills. Tel.  201- 
875-7700  (Rolling  Hills  Motel:  Tel.  201-875-9923) 

5)  Playboy  Club  and  Hotel  and  Great  Gorge/located  just  off  Route  94 
in  Vernon,  New  Jersey,  (within  thirty  minutes  of  the  Community 
House)  this  well  known  establishment  features  pools,  golf,  horses, 
restaurants  and  reasonable  rooms.  Tel.  201-827-6000. 

CAMPING:  For  those  wishing  to  take  advantage  of  possibly  the  last 

weekend  of  camping  for  the  season,  TMG  will  sponsor  a  camp 
area  within  a  few  minutes  drive  and/or  short  hike  from  the 
Community  House.  Water  and  electric  will  be  available  for 
mobile  homes  and  campers  with  water  available  and  toilet 
facilities  for  tent  campers.  Weather  permitting,  the  area 
is  perfect  for  camping.  Camping  will  be  arranged  for  at 
33*00  per  night  for  electrical  hookup,  $2.00  per  night  for 
water  and  camping  space.  The  nights  and  days  of  7  October 
and  8  October  will  camping  days.  Those  intending  to  take 
advantage  of  camping  must  register  their  names  and  times 
with  TMG  by  1  October  at  the  latest.  Please  register  by 
writing  TMG  c/o  Tom  J.  Bloomer,  Cross  Creek  Farms,  Augusta, 
New  Jersey  07822. 

DRIVING  TIMES :  The  COMMUNITY  HOUSE  is  within  an  hour  and  a  half  from 

New  York  City;  three  hours  from  Philadelphia  and  three 
and  a  half  to  four  hours  from  Boston.  All  highways  are 
generally  excellant  and  free  of  traffic  most  of  the 
time. 


AIRPLANE:  Landing  space  is  available  at  the  Sussex  Airport  for  private 
planes.  TMG  will  arrange  transportation  from  this  Airport. 
Commercial  flights  into  Newark  International  Airport,  with 
public  transportation  to  Newton,  New  Jersey,  are  available 
with  TMG  arranging  transportation  from  Newton. 

ROAST  BEEF  DINNER:  Excellant  food  for  an  'after  the  meeting'  dinner 
at  only  35*00  per  person.  Those  attending  this  dinner  must 
register  with  TMG  by  1  October  1977  in  order  that  TMG  can 
arrange  amount  of  food  needed. 
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Public  Education  Series 

Museum  of  Natural  History 
The  University  of  Kansas 


Pre-Publication  Announcement 
of  a  New  Book 


No,  6  AMPHIBIANS  OF  MISSOURI 

BY  TOM  R,  JOHNSON 

Number  6  is  fifth  in  this  series  of  illustrated, 
readable  guides  to  the  vertebrate  animals  of 
Kansas  and  neighboring  states.  This  book  contains 
accounts  of  the  41  kinds  of  amphibians  in  Missouri 
with  descriptions  of  habitats  and  habits,  keys, 
food  preferences,  reproductive  modes,  plus  maps, 
photographs,  and  illustrations.  Also  included  is 
a  comprehensive  list  of  other  publications  on 
Missouri  amphibians. 


RETAIL  PRICE  . $5.00 


Publications  Secretary 
Museum  of  Natural  History 
The  University  of  Kansas 
Lawrence ,  KS  S6045 


Publications,  Museum  of  Natural  History 
Please  add  5%  for  postage  and  handling, 
with  a  minimun  charge  of  50  cents. 
Kansas  Residents  add  3.5%  sales  tax. 


Please  Send:  To: 

_  copies  P.E.  No.  6  @  5.00/copy  _  Name  _ 

Handling _  Address  _ _ 

*  Kansas  Sales  tax  _  _ 

TOTAL _  _ 

ZIP  CODE 
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R.R.  Bowker  Company  /  1180  Avenue  of  the  Americas,  New  York.  New  York.  10036  /  (212)  764-5100 


FOR  IMMEDIATE  RELEASE. 

For  further  information,  contact: 

Shirley  Soffer  --  (212)  764  5122. 

BIOGRAPHICAL  DIRECTORY  OF  AMERICAN  SCIENTISTS  AVAILABLE  NOW 
IN  FIELD  OF  BIOLOGY 

"...  one  of  America's  most  valuable  biographical  reference  works  ..."  is 
the  way  New  Technical  Books,  New  York  Public  Library,  described  the  monumental 
7-volume  13th  edition  of  AMERICAN  MEN  AND  WOMEN  OF  SCIENCE  upon  its  October, 

1976  publication.  In  its  70-year  history,  AMWS  has  well  established  its 
importance  within  the  scientific  community.  R.  R.  Bowker  Company,  realizing 
that  many  libraries,  universities,  research  institutions,  and  biographees 
can  afford  or  have  need  only  of  a  directory  in  a  specific  scientific  discipline, 
will  publish  on  June  8,  1977  the  first  edition  of  AMERICAN  MEN  AND  WOMEN  OF 
SCIENCE:  BIOLOGY  1977,  edited  by  the  Jaques  Cattell  Press. 

Derived  from  the  main  set,  AMERICAN  MEN  AND  WOMEN  OF  SCIENCE:  BIOLOGY  1977 
contains  some  20,000  alphabetically-arranged  biographies  of  scientists  active 
in  the  following  fields:  anatomy,  bacteriology;  biology;  biophysics;  botany; 
cytology;  ecology;  embryology;  endocrinology;  entomology;  genetics;  histology; 
immunology;  microbiology;  morphology;  pathology;  physiology;  systematics; 
toxicology;  and  zoology.  Scientists  with  crossover  interests  are  listed  under 
both  their  primary  and  secondary  fields  in  the  Discipline  Index  provided  at  the 
back  of  the  book.  A  Geographic  Index  is  also  included  for  user  convenience. 

The  biographical  sketches  comprising  AMWS:  BIOLOGY  1977  contain  the  same 
full  and  current  personal  and  professional  data  that  is  found  in  the  base  set: 
full  name;  place  and  date  of  birth;  whether  and  when  married;  whether  children 
and  how  many;  discipline;  education;  professional  experience  and  present 
position;  memberships  in  scientific  societies;  areas  of  research  specialization; 
teaching  positions;  and  mailing  address. 

Other  volumes  by  scientific  discipline  forthcoming  from  Bowker  include 
Chemistry;  Physics,  Astronomy,  Mathematics,  Statistics,  and  Computer  Sciences; 
Medical  and  Health  Sciences.  A  volume  of  Scientific  Consultants  is  in  pre¬ 
paration,  as  well  as  a  broad-based  directory  of  scientists  in  the  Social  and  f 
Behavioral  Sciences. 

5/24/77 

AMERICAN  MEN  AND  WOMEN  OF  SCIENCE:  BIOLOGY  1977 
Edited  by  Jaques  Cattell  Press. 

Publication  date:  June  8,  1977. 

8 \  x  11.  1,134  pages.  Indexes. 

ISBN  0-8352-1014-6.  ISSN  0146-0048. 

LC  6-7326.  $49.95  postpaid. 
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Grzimek's  Encyclopedia  of  Ecology.  Dr.  Bernhard  Grzimek ,  Editor-in-Chief. 
705  pages;  approximately  275  color  plates;  7£  x  10;  Van  Nostrand  Reinhold; 
$39.50.  Just  Published. 


Written  by  forty-three  leading  authorities,  this  volume  brings  together 
under  one  cover  a  complete ,  overall  integration  of  the  interrelationships  of 
animals  and  man  to  their  environment. 

It  is  written  in  nontechnical  language  to  be  useful  to  the  layman  but  in 
sufficient  depth  to  be  useful  to  the  professional. 

The  first  section  examines  the  effect  on  various  animal  species  of  physi¬ 
cal,  chemical,  and  biological  influences.  It  shows  how  animal  life  has  adapted 
to  non-biological  factors  such  as  temperature,  humidity,  light,  currents,  oxy¬ 
gen,  acidity,  and  the  moon.  Examining  the  interaction  of  animals  with  the  bio¬ 
logical  environment,  the  book  covers  food  relationships,  mimicry  and  camouflage, 
interspecies  competition,  and  the  relationships  between  animals,  plants,  and  in¬ 
sects.  The  vast  diversity  of  animal  habitats  is  explored,  with  descriptions  of 
how  various  species  have  adapted  to  alpine  regions,  tropical  rainforests,  cold 
latitudes,  temperate  zones,  steppes,  savannas,  deserts,  oceans,  inland  waters, 
and  life  in  the  soil.  The  role  of  man  in  the  environment  of  animals  is  also 
discussed . 

The  second  section  covers  the  human  habitat.  Focusing  on  the  current  eco¬ 
logical  crisis,  it  examines  the  threats  to  man's  environment  by  pesticides, 
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fertilizers,  waste,  noise,  and  air  pollution,  destruction  of  the  natural  land¬ 
scape,  and  degradation  of  the  ocean  and  inland  waters.  Its  description  of  the 
ramifications  of  pollution  makes  dramatically  clear  why  mankind's  survival  de¬ 
pends  on  immediate  action  to  halt  further  destruction  of  the  environment. 

This  volume ,  together  with  two  others ,  the  Encyclopedias  of  Evolution  and 
Ethology,  form  a  series.  While  each  volume  is  complete  and  stands  on  its  own, 
nevertheless ,  they  are  complementary  and  supplementary  to  the  13-volume  set  of 
Grzimek's  Animal  Life  Encyclopedia  ($390  per  set;  $34.95  each  volume),  the  most 
comprehensive  work  on  world  fauna  available  today. 

The  sixteen  volumes,  together,  provide  the  most  complete,  most  authorita¬ 
tive,  most  up-to-date  and  all-encompassing  data  in  print  and  have  been  praised 
as  such  by  most  of  the  major  zoos  and  zoologists  in  the  English-speaking  world . 


The  Cooperative  College  Register  has  been  re-established  as  a 
communications  link  and  matching  service  for  positions  and 
position-seekers  for  higher  education.  Write  for  details. 
Cooperative  College  Register,  621  Duke  Street,  P.0.  Box  298-A, 
Alexandria,  Virginia  22314. 
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Lower  Vertebrates ;  Fishes,  Amphibia  and  Reptiles  on  Stamps  of  the 
World  is  the  title  of  an  authoritative,  up-to-date  reference  work  pub¬ 
lished  by  the  American  Topical  Association.  This  new  handbook  brings  to 
gether  the  expertise  gained  over  a  period  of  twenty-five  years  of  publi¬ 
cation  by  the  Biology  Unit  of  ATA  as  well  as  the  extensive  professional 
knowledge  of  major  contributors  to  the  project:  George  A  Bearse,  Willard 
F  Stanley,  Maynard  S  Raasch,  Ursula  Stahl,  E  0  Bookwalter,  Robert  E 
Gordon  and  Malvin  L  Skaroff , 

Arranged  in  two  parts:  1)  Fishes,  Fishing  and  Fisheries,  and  2)  Am¬ 
phibians  and  Reptiles,  both  sections  of  the  book  contain  a  taxonomic 
listing  and  a  country  listing  in  conformity  with  the  style  of  previous 
biological  stamp  handbooks  on  Birds  and  Mammals. 

The  checklist  of  fish  stamps  includes  issues  from  1865  through  1975 
by  256  countries  and  represents  107  fish  families  with  more  than  700 
recognizable  species.  Numerous  labels,  primarily  from  the  Trucial  State 
and  British  locals  have  been  included  to  answer  the  inquiries  made  about 
the  identity  of  fishes  which  often  do  not  appear  elsewhere  on  stamps. 
Checklist  entries  give  country,  catalog  number,  date  of  issue,  value  and 
a  symbol  indicating  relative  prominence  of  the  fish  in  design  as  well  as 
designation  of  those  depicted  in  natural  colors. 

The  checklist  of  amphibians  and  reptiles  similarly  presents  issues 
from  114  stamp  producing  entities.  Among  the  lists  are  to  be  found  29 
stamps  depicting  23  species  of  Frogs  and  Toads,  five  species  of  Salaman¬ 
ders  on  11  stamps,  20  species  of  Turtles  on  109  stamps,  51  species  of 
Lizards  on  84  stamps,  57  species  of  Snakes  on  126  stamps,  12  species  of 
Crocodiles  on  127  stamps  plus  38  fossil  species  on  6l  stamps. 
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Fishes,  with  their  beauty,  diversity  of  form,  behavior,  edibility 
and  potential  for  sport,  have  fascinated  mankind  since  the  beginning. 

Public  aquaria  list  high  attendance  figures,  and  at  least  5  million 

people  in  the  United  States  keep  fishes  in  their  homes.  The  number  of 

anglers  far  exceeds  hunters,  and  commercial  fishing  involves  many  people. 

It  is  no  surprise  that  fishes,  along  with  amphibians  and  reptiles,  have 

become  a  favorite  theme  on  postage  stamps.  Yet,  the  taxonomy  of  many 

lower  vertebrates  is  in  a  state  of  flux.  Scientific  names  are  sometimes 

changed  and  when  appearing  on  stamps,  they  are  often  obsolete  or  even 

erroneous.  For  the  benefit  of  readers  who  wish  to  explore  the  subject 

of  classification  in  greater  detail,  the  compilers  have  listed  a  number 

of  relevant  publications. 

Lower  Vertebrates :  Fi she s ,  Amphibia  and  Reptiles ,  AT A  HB  9 1 »  is  a 
volume  of  120  pages  including  hundreds  of  stamp  illustrations  on  8  full- 
page  plates  and  an  artistic  cover.  Regularly  priced  at  §8,  introductory 
orders  are  now  being  accepted  at  a  special  price  of  only  07  from  the 
American  Topical  Association,  3308  North  50th  Street,  Milwaukee,  Wisconsin 
53216.  Previous  zoological  handbooks  in  this  series  by  Dr.  Stanley  e t  al 
are  also  available:  Mammal s  on  Stamps  HB  79  for  05  and  Birds  on  Stamps 
HB  82  for  06.  Save  02.05  by  ordering  all  three  books  at  the  special 
price  of  016.95. 
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UNIQUE  NEW  'NATURALIST  CENTER* 

OPENS  AT  THE  SMITHSONIAN 


Museum  natural  history  collections  traditionally  have  been  available  for  the 
public  to  study  behind  glass.  Actual  contact  has  been  a  privilege  reserved 
behind-the-scenes  for  scientists  and  scholars.  Now  in  a  unique  experimental  center 
that  opens  on  Saturday,  December  4,  at  the  Smithsonian's  National  Museum  of  Natural 
History  (10th  and  Constitution  Ave . ,  N.W.),  keenly  interested  amateur  naturalists 
can  sit  down  at  a  table  and  handle,  examine,  and  study  Smithsonian  natural  history 
materials . 

Collectors  of  shells,  minerals,  insects,  plants,  or  Indian  pottery  fragments, 
and  observers  or  photographers  of  plants,  birds,  mammals,  and  other  wildlife  will 
find  the  new  Naturalist  Center  a  boon,  said  Dr.  3'orter  Kier,  Director  of  the  Museum 
of  Natural  History. 

An  amateur  botanist,  for  example,  who  brings  in  plant  material  that  he  has 
collected,  may  learn  what  it  is  and  details  about  its  natural  history  from  the 
Center's  collection  of  nearly  1,000  common  plant  types  from  the  Potomac/Chesapeake 
region,  and  by  consulting  the  Center's  well  stocked  library  of  illustrated  identifi¬ 
cation  guides  and  other  natural  history  reference  books,  he  added. 

Microscopes  and  other  scientific  tools  will  also  be  available  to  help 
dissect  these  materials  for  study  as  well  as  equipment  to  press  and  mount  them. 

Dr.  Kier  said  that  collectors,  students,  and  other  deeply  interested  amateur 
naturalists  often  want  detailed  information  about  specific  minerals,  fossils,  and 

otner  natural  history  objects  -  and  also  have  a  need  to  handle  and  test  these 

materials.  "They  can't  satisfy  this  curiosity  through  out  exhibits  and  our  col¬ 
lections  behind-the-scenes,  "Dr.  Kier  said. 

The  Center  will  be  open  Wednesday  through  Saturday  from  10:30  a.m.  to 
4  p.m.  and  on  Sunday  from  noon  to  5  p.m.  Further  information  can  be  obtained 
from  the  manager  of  the  Naturalist  Center  at  381-6204. 
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PRICE  LIST  AND  ORDER  FORM 

UNIVERSITY  OF  KANSAS 
MUSEUM  OF  NATURAL  HISTORY 
PUBLICATIONS  IN  HERPETOLOGY 


SERIES 


AUTHOR  DATE 


ABBREVIATED  TITLE 


UNIT 

PRICE 


29-MS- 1-2 

SMITH.  1946.  The  systematic  status  of  Eumeces  pluvial  is  - 

.25 

30-MS— 1 -3 

SMITH.  1946.  The  tadpoles  of  Bufo  cognatus  Say. 

.25 

31 -MS-1 -4 

SMITH.  1946.  Hybridization  ...  of  garter  snakes. 

.25 

32-MS-1-5  BREUKELMAN  &  SMITH.  1946 . Records  ...  from  Kansas. 

66- MS-1-15  TAYLOR.  1948.  A  new  hylid  frog  from  eastern  Mexico. 

67- MS- 1-16  GALBREATH.  1948.  A  new  ...  turtle  from  the  ...  Pliocene  of  Oklahoma. 

68- MS-l -17  GALBREATH.  1948.  Pliocene  and  Pleistocene  ...  turtles  _ 

263-MS-8-1  FITCH.  1954.  Life  history  and  ecology  of  . . .  Eumeces  fasciatus. 

325-MS-8-4  FITCH.  1956.  A  field  study  of  the  Kansas  ant-eating  frog  - 

340-MS-8-7  FITCH.  1956.  Temperature  responses  in  ...  amphibians  and  reptiles  - 

488-MS-10-8  JOHNSTON  &  SCHAD.  1959.  Natural  history  of  ...  Aneides  hardii. 

524- MS-10-9  DUELLMAN.  1960.  A  new  subspecies  of  . . .  Cnemidophorus  sacki ,  ...  Mexico. 

525- MS-l 0-10  DUELLMAN.  1960.  A  taxonomic  study  of  ...  Pituophis  deppei. 

425-MS- 11 -1  DUELLMAN.  1958.  Systematic  status  of  . . .  Leptodeira  discolor _ 

429-MS- 1 1-2  FITCH.  1958.  Natural  history  of  the  six-lined  race-runner  .... 

436-MS- 1 1-3  FITCH.  1958.  Home  ranges  ...  of  vertebrates  of  the  Nat.  Hist.  Reservation. 
444-MS- 1 1 -4  LEGLER.  1959.  A  new  ...  Geophis  from  Chihuahua,  Mexico. 

458-MS- 1 1-5  LEGLER.  1959.  A  new  ...  Gopherus,  from  north-central  Mexico. 

480-MS-l 1 -9  WEBB.  1959 . a  new  softshell  turtle  from  the  southeastern  U.S. 

51 4-MS-l 1-10  LEGLER.  1960.  Natural  history  of  the  ornate  box  turtle  _ 

475-MS-12-2  EATON.  1959.  The  ancestry  of  modern  Amphibia  _ 

526- MS-l 2-4  EATON  &  STEWART.  1960.  A  new  order  of  ...  Amphibia  ...  Pennsylvanian  .... 
660-MS-12-7  SELANDER  ET  AL.  1962.  Vertebrates  from  the  Barrier  Island  ...  Mexico. 
736-MS- 1 2-1 5  FOX.  1964.  ...  Muscles  of  the  jaw  in  some  primitive  reptiles. 

541 - MS- 13-2  DUELLMAN.  1960.  ...  Amphibians  of  the  Isthmus  of  Tenuantepec,  Mexico. 

542- MS-l 3-3  LEGLER.  1960.  A  new  subspecies  of  slider  turtle  _ 


.25 


.25 


.25 


.25 


2.30 


.45 


.90 


.25 


.25 


I  .25 


.25 


.75 


3.95 


.25 


,25 


.25 


2.10 


.35 


,35 


.55 


.35 


.80 


,25 


559-MS- 1 3-4  FITCH.  1960.  Autecology  of  the  copperhead. 

571 -MS- 13-5  FITCH  &  MASLIN.  1961 . Thamnophis  sirtalis  in  the  Great  Plains  .... 

582-MS- 1 3-8  DUELLMAN.  1961 . Two  new  species  of  frogs,  genus  Ptychohyla . 

631 -MS-1 3-10  WESB.  1962.  North  American  Recent  soft-shelled  turtles  _ 

630-MS-l 5-2  WEBB  ET  AL.  1962.  Some  reptiles  and  amphibians  from  Korea. 

638-MS-15-3  WEEB.  1962.  A  new  species  of  frog  ...  from  western  Mexico. 

671 -MS- 1 5-4  DUELLMAN  &  BERG.  1962.  Type  specimens  of  amphibians  and  reptiles  .... 

698- MS— 1 5-5  DUELLMAN.  1963.  Amphibians  and  reptiles  ...  of  southern  ...  Guatemala. 

699- MS- 15-6  WELLMAN.  1963.  A  revision  ...  the  genus  Conophis  .... 

71 4-MS-l 5-8  FITCH.  1963.  Natural  history  of  ...  Coluber  constrictor. 

728-MS-15-9  DUELLMAN.  1964.  A  review  ...  of  the  Hyla  bistincta  group. 

771 - MS-1 5-10  FITCH.  1965.  An  ecological  study  ...  Thamnophis  sirtalis. 

772- MS- 15-11  FITCH  &  GREENE.  1965.  Breeding  cycle  in  ...  Lygoscma  laterals. 

784-MS- 15-13  LEGLER.  1965.  A  new  species  of  ...  Kinosternon,  from  Central  America. 
800-MS-l 5-14  DUELLMAN.  1965.  ...  The  herpetofauna  of  Michoacan,  Mexico. 

307-MS-15-15  DOUGLAS.  1966.  Amphibians  and  reptiles  of  Mesa  Verde  National  Park  _ 

761 -MS- 1 7-1  BARDACK.  1965.  Localities  of  fossil  vertebrates  ...  from  the  Niobrara  _ 

777-MS- 17-2  FOX.  1965.  Chorda  tympani  branch  ...  in  the  middle  ear  of  tetrapods. 

81 7- MS-l 7-5  DUELLMAN.  1966.  A  new  species  of  fringe-limbed  tree  frog  .... 

81 8- MS- 17-6  DUELLMAN.  1966 . Mexican  and  Central  American  hylid  frogs. 

822-MS- 1 7-7  DUELLMAN  &  TRUEB.  1966.  Neotropical  hylid  frogs,  genus  Smilisca. 


3.05 
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.25 


2.70 


.35 
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.30 
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1.75 
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1.05 
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1.20 
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.25 
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NUMBER 

AUTHOR  DATE  ABBREVIATED  TITLE 

UNIT 

PRICE 

830- MS-l 7 -9  BURKETT.  1966.  Natural  history  of  cottonmouth  moccasin  _ 

831 - MS- 1 7-10  LYNCH  &  FREEMAN.  1966.  Systematic  status  of  ...  Allophryne  ruthveni  .... 

.85 

.25 

895-MS-1 7-11 

LYNCH.  1968.  Genera  of  Leptodactyl id  frogs  in  Mexico. 

.25 

896— MS— 1 7-12 

DUELLMAN  &  FOUQUETTE.  1968.  Middle  American  frogs  ...  Hyla  microcephala 

.60 

898-MS-1 7-13 

DUELLMAN.  1968.  ...  new  hylid  frogs  from  Mexico  and  Central  America. 

.30 

903-MS-1 7-1 5 

HARDY  &  COLE.  1968.  Morphological  variation  in  ...  Tantilla  gracilis  ... 

.25 

921 -MS-1 8-1 

DUELLMAN.  1968.  The  genera  of  phyllomedusine  frogs  _ 

.25 

924-MS- 18-2 

TRUEB.  1968.  Cranial  osteology  of  Smilisca  baudini. 

.35 

966-MS-18-4 

PLATT.  1969.  Natural  history  of  the  hognose  snakes  _ 

2.50 

896-MS-18-6 

LEON.  1969.  The  systematics  ...  of  the  Hyla  rubra  qroup  _ 

.60 

101 5-MS-18-7 

TRUEB.  1970.  Evolutionary  relationships  of  casque-headed  tree  frogs  _ 

2.55 

1035-MS-1 9-2 

CLARK.  1970.  Ecological  study  of  . . .  Carphophis  vermis  _ 

1.65 

1071 -MS-1 9-4 

TYLER.  1971.  ...  Vocal  sac  structure  in  hylid  frogs. 

•60 

1005-MS-20-1 

LYNCH.  1970.  A  taxonomic  revision  of  the  ...  genus  Syrrhophus  _ 

.65 

1064-MS-20-2 

GYI.  1970.  A  revision  of  colubrid  snakes  ...  subfamily  Homalopsinae. 

2.65 

1028-MP-52 

FITCH.  1970.  Reproductive  cycles  in  lizards  and  snakes. 

6.15 

1 097— MP- 53 

LYNCH.  1971.  Evolutionary  relationships  ...  of  leptodactyloid  frogs. 

5.95 

1 1 23-MP-55 

ECHTERNACHT.  1971.  Middle  American  lizards  of  the  genus  Ameiva  _ 

2.15 

1178-MP-57 

DIXON.  1973.  A  systematic  review  of  the  teiid  lizards,  qenus  Bachia  _ 

1.15 

1 1 95-MP-59 

MONTANUCCI.  1973.  Systematics  and  evolution  ...  Andean  lizard  _ 

1.30 

1 269— MP— 61 

CRUMP.  1974.  Reproductive  strategies  in  a  tropical  anuran  community. 

1.70 

1285-MP-62 

FITCH.  1975.  A  demographic  study  of  the  ringneck  snake  ...  in  Kansas. 

1.30 

1 083-0C-1 
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In  lUmoriam 


E.  CLYDE  PRINCE 

m '  m 


Clyde  Prince  died  suddenly  as  the  result  of  an  automobile 
accident  on  4  May  1977 .  Prior  to  the  formation  of  the 
Maryland  Herpetological  Society ,  Clyde  was  a  founder  of 
the  Free  State  Herpetological  Society,  which  still  exists 
today .  Clyde  was  a  good  friend  to  all  of  us  who  knew  him. 
Over  the  years  Clyde  has  helped  with  the  Maryland  Herpeto¬ 
logical  Society  in  numerous  ways  and  was  always  willing 
to  share  both  his  time  and  ability.  His  tragic  death  is, 
indeed,  a  great  loss  to  us  all.  He  was  killed,  only  a 
short  distance  from  his  home,  while  doing  what  he  loved 
most  .  collecting  frogs. 
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THE  VENOMOUS  SNAKES  OF  SOUTHERN  AFRICA 
PART  1.  INTRODUCTION  AND  VI PER I DAE 


W.  R.  Branch 
ABSTRACT 

A  total  of  31  species  of  venomous  snake  occur  in  southern 
Africa  including  11  species  of  viper,  16  species  of  elapid, 
and  no  less  than  4  species  of  colubrid.  The  taxonomy,  char¬ 
acteristics,  biology  and  distribution  of  these  species,  and 
where  applicable  subspecies,  are  discussed. 

INTRODUCTION 

Southern  Africa,  that  region  south  of  a  line  connecting  the  Zambezi 
river  in  the  east  and  the  Cunane  river  in  the  west,  includes  the  coun¬ 
tries  of  South  Africa,  Rhodes  ia ,  Botswana ,  Lesotho,  Swaziland,  South  West 
Africa,  and  the  southern  portion  of  Mozambique.  Covering  an  area  of  al¬ 
most  1,400,000  sq.  miles,  the  region  contains  a  rich  diversity  of  habi¬ 
tats  (Figure  1.);  including  the  arid,  desolate  wastes  of  the  Namib  and 
Kalahari  deserts;  the  extensive  marshes  of  the  Okavango  Swamp;  the  lush, 
tropical  rain  forest  of  the  Dukuduku  forest;  and  the  mountainous  regions 
of  the  Natal  and  Transvaal  Drakensberg. 


Figure  1.  Dramatic,  ar id  scenary  of L i tt 1 e  Namaqualand.  The  adders  Bitis 
arietans  and  B.  oaudalis  can  be  found  on  the  sandy  plains, 
while  B.  oornuta  occurs  on  the  rocky  'koppies1. 

Photograph  by  A.  Bannister 
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Of  a  total  of  approximately  120  species  of  snake  occurring  in  the 
region  31  are  venomous.  This  relatively  high  proportion  (25%)  of  ven¬ 
omous  species  is  of  interest,  but  not  as  noteworthy  as  the  tremendous 
var iety  of  forms  involved ,  which  includes  11  species  of  vip^r ,  16  species 
of  elapid,  and  no  less  than  4  species  of  colubrids.  This  exceptionally 
high  number  of  venomous  colubrids  is  unique  to  Africa,  and  the  presence 
of  representatives  of  four  different  genera  of  venomous  colubrids  (Dis- 
pholidus  typus,  Thelotomis  o opens i s,  Maeretaps  mdcrolepidotus  and  Atraet- 
aspis  bibroni)  is  unique  to  southern  Africa. 

Although  a  number  of  non-African  colubrids  have  also  been  described 
as  venomous,  e.g.,  Alsophis  portoriaensis  (Heatwole  and  Banuchi,  1966), 
and  Philodryas  olfersi  (Nickerson  and  Henderson,  1976),  only  one,  Rhab- 
dophis  tigvinus ,  is  of  sufficient  toxicity  to  be  of  clinical  importance 
(Mittleman  and  Goris,  1974).  Perhaps  because  of  the  back-fanged  nature 
of  their  venom  apparatus  and  of  their  often  placid  disposition,  these 
snakes  have  been,  and  still  occasionally  are,  treated  with  insufficient 
caution.  However,  at  least  two  of  the  species,  Dispholidus  typus  and 
Thelotormis  capensis ,  have  numbers  of  wel 1 -documented  fatal  cases  of  en- 
venomation,  amongwhich  are  included  theworld  famous  herpetologists  Karl 
P.  Schmidt,  and  most  recently  Robert  Mertens. 

Fortunately  the  toxicity  of  most  of  the  vipers  and  elapids  in  the 
region  is  relatively  low,  while  a  number  of  the  more  deadly  species  are 
either  wary  and  avoid  man,  e.g.  Dendroaspis  polylepis  and  Naja  nivea ,  or 
of  a  p  1  ac  i  d  d  i  spos  i  t  i  on ,  e .  g »  Dispholidus  typus  and  Bttis  gabcmiea .  Those 
species  responsible  for  the  majority  of  snakebites  in  the  region,  e.g. 
nightadders  (Causus) ,  side-stabbing  snakes  (Atractaspis) ,  and  ringhals 
( Hemachatus  haemachatus) ,  cause  negl  ig  ible  mortal  I  ty  and  relat  ively  1  i  ttle 

morbid i ty. 


VI  PERI  DAE 

In  recentyears  the  family  Viperidae  has  been  in  a  state  of  taxonomic 
flux.  At  the  highest  level  theosci 1 lat ing  pendulum  of  taxonomic  opinion 
concerning  the  familial  or  sub-fami 1 ial  status  of  the  pit-vipers  now  seems 
to  favor  the  conservative  view.  The  intensive  studies  of  Liem,  Marx  and 
Rabb  (1971)  have  revealed  only  5  character  states  that  absolutely  separ¬ 
ate  pit-vipers  from  true  vipers,  and  it  would  seem  that  the  close  rela¬ 
tionship  of  the  two  groups  is  best  expressed  by  highlighting  their  simi¬ 
larities  in  a  single  family,  the  Viperidae,  rather  than  stressing  their 
differences. 

Within  the  subfamily  Viperinae  the  taxonomic  status  of  some  of  the 
more  primitive  members  has  been  under  investigation.  The  genera  Causus , 
Atractaspis  and  Azerrriops  all  possess  colubr id-type  head  shields,  and  in 
addition  the  first  two  are  also  oviparous  (nothing  is  known  concerning 
the  biology  of  the  very  rare  oriental  viper  id  Azerrriops  feae ).  The  prim¬ 
itive  status  of  these  genera  prompted  Marx  and  Rabb  (1965)  to  place  them 
in  a  separate  subfamily,  the Atractaspinae,  an  opinion  with  which  Under¬ 
wood  (1967)  partially  concured,  he  pref ered  placing  Atractasp'is  in  a 
separate  subfami  ly ,  the  Atractaspidinae,  and  reta i n i ng Causus  and  Azemtops 
in  the  Viperinae. 
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A  number  of  lines  of  invest igat ion,  i.e.  skull  morphology  (Bourgeois, 
1965),  venomgland  structure  (Kochva,  et.al.,  1967),  venom  analysis  (Min¬ 
ton,  1968),  and  chromosomal  and  serotaxonomic  analysis  (Branch,  1975), 
have  demonstrated  that  Atractaspis  is  not  an  anomolous  viper  —  in  fact 
it  is  not  one  at  all!  The  fang  erection  mechanism  of  Atractaspis  (the 
diagnostic  familial  character  of  the  Viperidae)  is  different  from  that 
of  vipers,  and  represents  a  case  of  parallel  evolution.  It  would  appear 
that  the  'mole  vipers'  are  most  closely  related  toAfrican  Aparal lact ine 
colubrids,  and  in  view  of  the  obvious  unsuitability  of  the  present  common 
name,  another  name,  for  example  'side  stabbing  snake',  would  seem  appro¬ 
priate.  This  alternative  ischosen  to  highlight  the  unusual  biting  mech¬ 
anism  of  these  snakes,  which  results  in  many  bites  in  handlers  unaware 
of  this  pecul iar i ty . 

A  detailed  osteological  analysis  by  Liem,  Marx  and  Rabb  (1971)  of 
the  few  specimens  of  Azemiops  feae  in  musuem  col  lect ions ,  indicates  that 
Azemiops  represents  a  distinct,  primitive  evolutionary  line  within  the 
Viperidae,  intermediate  between  that  of  the  Viperinae  and  Crotalinae. 
To  represent  this  these  authors  have  placed  Azemiops  in  a  separate  sub¬ 
family,  Azemiopinae.  The  removal  of  Atractaspis  and  Azemiops  leaves  only 
Causus  in  theprimitive  subfamily  Atractaspinae  suggested  by  Marx  and  Rabb 
(1965)»  The  night  adders  do  not  deserve  subfamilial  recognition  on  their 
own  and should  be  replaced  in  the  subfamily  Viperinae.  Along  with  Agkis- 
trodon ,  Causus  shares  the  primitive  characters  of  colubrid  -type  head 
shields  and  oviparity  (in  part  in  Agkistrodon) ,  and  both  are  best  con¬ 
sidered  as  basal  stocks  in  the  Crotalinae  and  Viperinae,  respectively. 

In  southern  Africa  the  Viperinae  iswell  represented,  especially  by 
the  genus Bitis  which  has  undergone  extensive  speciation  in  the  arid  deserts 
of  southwest  Africa  and  neighbouring  regions.  The  recent  work  of  Under¬ 
wood  (1968)  and  Haacke  (1975)  has  resulted  in  a  number  of  taxonomic  changes 
in  thegenus,  and  as  presently  understood  8  of  the  11  members  of  the  genus 
occur  in  the  region.  In  general  terms  Bitis  seems  to  be  the  Old  World 
viper ine  equivalent  of  Crotalus  in  the  New  World.  Both  genera  occupy  a 
wide  range  of  ecolog i cal  niches,  but  have  undergone  most  diversifications 
in  desert  regions.  In  external  morphology  and  behaviour  patterns  many 
of  the  members  of  the  two  genera  show  surprising  similarities,  including 
such  features  as  sidewinding  locomotion,  caudal  luring,  burying  in  the 
sand ,  and  rai sed  'horns'  above  the  eyes .  In  addition  it  has  been  suggested 
that  the  "nasal  sac"  present  in  the  genera  Bitis ,  Causus  and  Vipera  is 
analagous  in  function  to  the  infra-red  pit  receptor,  characteristic  of 
the  Crotalinae.  This  blind  diverticulum,  separate  from  the  nares  and 
partially  covered  by  the  supranasal  scale,  is  innervated  by  the  same 
facial  nerve  as  the  pit  receptor  of  crotalines. 

In  addition  to  Bitis  representatives  of  the  genera  Causus  and Atheris 
occur  in  the  region.  In  their  markings,  snout  shape,  and  specialized 
diet  of  toads,  the  two  southern  Africa  night  adders,  Causus  rhombeatus 
and  C.  defilippii ,  are  intriguingly  reminiscent  of  the  'puff  adder'  of 
North  America,  the  xenodontine  colubrid  Eeterodon .  The  studies  of  Marx 
and  Rabb  (1965)  have  revealed  that  the  genus  Atheris  is  closely  related 
to  Bitis  but  ecological  ly  separated,  being  basical  ly  composed  of  arboreal 
forms.  In  this  respect  it  is  the  viperine  equivalent  of  the  crotaline 
genera  Trimeresurus  and  Bothrops .  Two  members,  A.  hindii  and  A .  super - 
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ciliccris  (the  latter  of  which  is  the  sole  representative  of  Atheris  in 
southern  Africa),  are  anomalous  in  being  terrestrial  and  for  this  reason 
were  long  considered  members  of  the  genus  Vipera, 

Unlike  the  crota lines  Agkistrodon  pisoivorus  and  a*  bilineatus  no 

viperines  show  aquatic,  or  even  semi  -aquatic  habits.  Conversely  the 
viperine  Adenorhinus  barbouri  (previously  placed  in  the  genus  Atheris) 
is  the  only  viper  or  pit-viper  that  is  subterrestrial  in  habits.  As  has 
been  previously  noted  the  mole  vipers,  Atractaspis ,  are  now  not  considered 
vipers . 


SYSTEMATIC  ACCOUNT 
Family  :  Viperidae 

Subfamily  :  Viper inae 

Key  to  genera  in  Southern  Africa. 


1.  Head  large,  much  broader  than  neck  and  covered  with  small, 

keeled  scales;  pupil  vertical;  viviparous.  .  2. 

Head  moderate  tosmall,  only  slightly  broader  than  neck  and 
covered  with  large  symetrical  shields  above;  pupil  round; 
oviparous.  ......  Causus . 

2.  Nasal  separated  from  rostral  by  small  scales,  canthus  ros¬ 

tral  is  Inconspicuous;  no  enlarged  supraorbital  shield  pre¬ 
sent;  post-frontal  bone  very  large.  . .  Bitis. 

Nasal  in  contact  wl th  rostral  or  separated  from  i t  by  a  naso- 
rostral  shield;  canthus  rostral  is  wel  1  -marked ;  a  large  supra¬ 
orbital  shield  present;  post-frontal  bone  small.  .  Atheris . 


NIGHT  ADDERS,  Causus  Wagler 

These  small  vipers  are d i str i buted  throughout  tropical  and  southern 
Africa,  and  are  generally  considered  to  be  the  most  primitive  members  of 
the  Viperinae.  Only  exceptionally  reaching  a  meter  in  length,  they  are 
nocturnal  (from  which  their  common  name  derives)  and  responsible  for  a 
1 arge  proport  ion  of  snake  bites  received  inthe  region.  Causus  rhombeatus 
has  exceptionally  long  venom  glands,  that  extend  back  into  the  neck  re¬ 
gion.  Although  these  species  eject  relatively  large  quantities  of  venom, 
they  are  fortunately  of  only  minor  medical  importance  because  of  the  low 
toxicity  of  their  venom.  Two  species  occur  in  the  region. 

Key  to  the  night  adders  of  Southern  Africa. 

Snout  obtuse  and  not  up-turned;  ventral s  13^“155. 

Snout  pointed  and  up-turned  at  tip;  ventrals  1 1 3” 1 25 • 

Causus  rhombeatus  (Lichtenstein)  Rhombic  night  adder 

Identification: 

A  small  to  medium-sized  snake,  with  17"21  scale  rows  at  mid-body, 
Page  148  Bulletin  Maryland  Herpetological  Society 


. . . . rhombeatus 
. . . . defilippii 


Volume  13  Number  3 


September  1977 


Figure  2.  A  rhombic  nightadder,  Causus  rhomb eat us ,  from  Cul linen  in  the 
Eastern  Transvaal,  South  Africa. 

Photograph  by  W.  R.  Branch 

134  -  155  ventral  s,  and  20  -  35  (25  -  35  8  9,  20-30  ?  ?)  pa  i  red  subcaudals 
(Laurent,  1956,  1964).  The  scales  are  soft  and  weakly  keeled  over  the 
back.  Adults  average  600  mm  in  length.  The  general  color  consists  of 
various  shades  of  grey  to  olive  or  light  to  pinkish  brown  on  the  back, 
wi th  the  venter  usually  pale  cream  a  1  though  some  spec imens  have  a  uniform 
grey  to  gun-metal  belly.  The  most  conspicuous  feature,  although  this 
may  be  greatly  reduced  or  even  absent  in  some  individuals,  is  the  series 
of  20-30  large  dark,  rhombic  blotches  over  the  back  and  tail.  The  back 
of  the  head  bears  a  characteristic  dark  brown  to  black  V-shape,  the  apex 
of  which  extends  forward  to  between  the  eyes. 

Distribution: 

A  savannah  spec i es  extens i vel  y  d  i  st r i buted  through  sub-Saha  ran  Africa 
although  replaced  in  West  Africa  by  the  closely  related  species  C.  mao- 
ulatus .  In  Southern  Africa  it  is  confined  to  the  eastern  region. 

Biology : 

Extending  from  coastal  regions  to  the  high  veld  of  the  Transvaal 
this  species  prefers  damp  localities,  but  is  absent  from  rain  forest. 
Feeding  largely  on  toads  and  frogs,  they  may  take  the  occasional  small 
rodent.  15~25  eggs  are  laid  in  summer  (October  -  December)  and  take  70- 
85  days  to  hatch.  Usually  irascible  when  disturbed,  the  snake  coils  and 
inflates  its  body,  hisses  and  strikes  actively.  Fortunately  its  venom, 
although  highly  toxic  in  amphibians,  is  less  so  in  humans,  and  bites, 
although  frequent,  arerarely  serious.  Necrosis  requiring  skin  grafting, 
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and  even  a  f  a  ta  1  i  ty  have  been  documented,  however,  and  so  the  snake  should 
not  be  treated  flippantly. 


Causus  defilippii  (Jan)  Snouted  night  adder 


Figure  3 . 


A  bel 1 igerent young  snouted n  i  ghtadder  ,  Causus  defilippii 3  from 
Umta 1 i ,  Rhodes i a . 

Photograph  by  W.  R.  Branch 


I  dent i f i cat  ion : 


This  small  snake,  adults  rarely  exceed  ^00  mm  in  length,  is  more 
robust  in  build  than  the  rhombic  night  adder,  and  has  a  more  distinct 
head,  the  snout  of  which,  especially  in  adults,  is  distinctly  upturned. 
The  scales,  which  are  feebly  keeled  dorsally,  are  usually  in  17  rows  at 
midbody.  Sexual  dimorphism  in  ventrals  is  more  pronounced  than  in  the 
rhombic  night  adder,  maleshaving  108-117  ventrals,  females  115-126.  The 
cloacal  is  entire  and  the  paired  subcaudals  number  12-18  in  males  and 
10-15  in  females.  A  more  conspicuously  marked  snake  than  its  cogener, 
the  ground  color  is  pale  to  pinkish  brown  on  the  flanks,  the  middle  of 
the  back  being  darker  brown.  The  venter  is  pearl  white  in  adults,  grey 
to  dark  grey  in  juveniles.  A  series  of  20-30  black  triangular  markings 
occur  along  the  back  and  tail,  and  the  head  bears  a  prominent  V-shaped 
black  mark.  In  general  appearance  the  scales  have  a  velvet  luster. 


Distribution: 

Confined  to  the  eastern  half  of  Africa,  extending  south  from  Tan¬ 
zania  to  northern  Natal.  It  appears  to  replace  the  rhombic  night  adder 
in  lowland  regions. 
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Biology : 

More  tolerant  of  arid  conditions  than  the  rhombic  night  adder,  it 
nevertheless  has  similar  feeding  habits  and  behaviour.  Why  the  snake 
should  have  a  prominent  upturned  snout  is  not  known  as  it  is  no  greater 
burrower  than  its  cogener.  Only  5“7  eggs  are  laid  in  summer;  the  newly 
hatched  young  average  1 00  mm  in  length. 

LOWLAND  VIPER,  Atheris  superailiaris  (Peters) 

The  genus  Atheris  is  only  represented  in  South  Africa  by  A,  super - 
ailiaris .  Of  the  nine  species  in  the  genus  the  majority  are  strictly 
arboreal,  two  however,  superailiaris  and  hindiij  are  terrestrial. 

Atheris  superailiaris  (Peters)  Lowland  or  Swamp  Viper 

I  dent i f i cation : 

A  small,  moderately  robust  snake.  The  head  is  distinct  from  the 
neck  and  rather  elongate,  the  tail  is  short,  distinct  in  females,  less 
so  in  males.  Scales  of  the  head  and  dorsum  strongly  keeled.  27_29  scale 
rows  at  midbody,  reducing  to  1 7~ 1 9  precloacal ly .  There  is  a  distinct 
sexual  dimorphism  in  ventrals  and  subcaudals;  males,  V  =  131-144,  SC  = 
37"45;  females,  V  =  140-150,  SC  =  32-40.  Females  also  grow  larger  than 
males,  and  may  exceptionally  reach  a  length  of  600  mm,  compared  with  400 
mm  for  males.  The  dorsum  is  grey-brown  with  three  rows  (i.e.  a  vertebral 
and  two  dorsol atera 1  rows)  of  blackish  spots  wh i ch  are  separated  laterally 
by  a  series  of  elongate  yellowish  bars  that  form  an  i nterrupted  line  on 
either  side  of  the  body.  Three  black,  chevron-shaped  markings  cover  the 
front  of  the  head.  The  venter  is  basically  off-white  with  black  markings; 
subcaudal  surface  straw-yellow  to  bright  orange. 

Distribution: 

Centered  around  the  lower  Zambezi  region,  radiating  along  coastal 
Mozambique  and  the  Shire  Valley  to  Lake  Malawi. 

Biology : 

Very  littlewas  known  of  the  b  iol  ogy  of  these  snakes  until  the  studies 
of  Stevens  (1973)  on  a  popul at  ion  from  the  Lake  Ch  i  lwa  floodplain,  Malawi. 
These  snakes  were  found  in  associat ion  with  rodent  burrows,  at  the  mouth 
of  which  they  would  bask.  Crepuscular,  they  were  most  active  in  the 
early  evening,  feeding  on  a  wide  variety  of  small  amphibians,  and  the 
occasional  small  rodent.  During  the  cold  season,  April-July,  the  snakes 
are  inactive,  living  off  stored  fat.  Mating  occurs  in  September,  and 
the  young  are  born  in  November-December .  Broods  range  from  3-10  young, 
which  range  from  135-155  mm  in  total  length.  It  is  probable  that  new¬ 
born  young  initially  feed  on  small  invertebrates.  Aggressive  when  first 
captured,  the  snake  soon  becomes  placid  in  captivity.  Nothing  is  known 
concerning  the  toxicity  of  their  venom. 

TYPICAL  ADDERS,  Bitis  Gray 

This  is  the  largest  genus  of  Ethiopian  vipers,  and  is  present  through¬ 
out  sub-Saharan  Af r i ca ,  wi th  one  species,  B.  arietans ,  extending  into  the 
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Arabian  Penninsula.  Current  1y  eleven  species ,  fourof  which  have  two  sub¬ 
species  each,  are  recognized,  and  no  less  than  eight  species  occur  in 
southern  Africa.  Within  the  arid  regions  of  the  western  Cape  Province 
of  South  Africa,  and  southern  South  West Afr ica ,  dwarf  adders  of  the  genus 
Bitis  have  undergone  extensive  speciation.  The  taxonomy  of  these  forms 
has  been  a  matter  of  some  discussion,  but  recently  in  an  admirable  review 
Haacke  (1975)  has  unravelled  many  of  the  problems,  and  in  addition  des¬ 
cribed  a  new  species,  Bitis  xeropaga .  The  genus  contains  the  largest 
(£.  gabonioa )  and  smallest  (B»  sohneideri)  known  viperines. 

Key  to  the  Bitis  of  Southern  Africa. 

1.  Nostrils  directed  upwards  and  outwards.  .  2 

Nostrils  directed  vertically  upwards;  scales  in  29~4l  rows 
at  midbody.  .  arietans  arietans 

2.  No  enlarged,  raised  horn-like  scales  on  snout  between  the 
supranasals;  2-3  series  of  scales  between  nasal  and  rostral; 
scales  in  19~33  rows  at  midbody ;  dwarf  adders  not  exceeding 

600  mm  in  length.  .  3 

A  pai r  of  enlarged ,  raised  horn-like  sea  1 es  on  snout  between 
the  supranasa  1  s  ;  4-5  sea  1  es  between  nasal  and  rostral ;  scales 
in  3  3  “  4 1  rows  at  midbody;  a  large  adder  greatly  exceeding 
600  mm  in  length.  .  gabonioa  gabonioa 

3.  Number  of  scale  rows  one  head  length  behind  the  head  less 

than  number  at  midbody.  .  4 

Number  of  scale  rows  one  head  length  behind  the  head  equal 

to,  or  slightly  more  than  number  at  midbody.  ......  xeropaga 

4.  Supraorbital  region  of  head  not  raised.  .  5 

Supraorbital  region  of  head  raised.  .  7 

5.  Outer  row  of  dorsal  scales  more  or  less  keeled;  head  some¬ 

what  elongate;  11-16  scales  between  the  eyes  and  1-2  scales 
between  the  1 atter  and  the  upper  labials;  subcaudals  smooth.  . .  6 

Outer  row  of  dorsal  scales  smooth;  head  not  elongated;  6-9 
scales  between  the  eyes  and  2-4  between  latter  and  upper 
labials;  subcaudals  usually  keeled  distal ly.  . .  peringueyi 

6.  Scales  over  back  of  head  distinctly  elongated;  distinctly 
marked  above  with  subtr iangular  or  semicircular  pale  edged 

black  spots.  .  atropos  atropos 

Scales  over  back  of  head  not  markedly  elongated;  more  or 

less  uniformly  brown  above.  .  atropos  unioolor 

7.  Restricted  to  southern  South  West  Africa,  and  Little  Nam- 
aqualand,  Cape  Province.  Ventrals  less  than  130;  single 

minute  hornlike  scale  above  eye.  .  sohneideri 

Sympatric  populations  with  more  than  1 30  ventrals  and  with 
a  large  single  or  tuft  of  horn-1  ike  scales  above  eye.  Snakes 
from  other  regions  i.e.  southeastern  Cape  Province,  may 
lack  horns  and  have  ventrals  as  low  as  120.  ......  8 
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8.  Venter  dusky  and  speckl ed  or  spotted;  subcaudals  smooth  ex¬ 

cept  ina  fewcases  where  most-  jd  i  stal  scales  areonly  faintly 
keeled.  .  9 

Venter  immaculate;  subcaudals  strongly  keeled  in  females, 

but  proximal ly  smooth  in  males.  .  eaudalis 

9.  Supraorbital  region  raised  ina  ridge,  but  bearing  no  enlarg¬ 
ed,  elongate ,  horn  1 i ke  scales;  confined  to  Little  Karoo  and 
southeastern  regions  of  the  Cape  Province,  South  Africa. 

.  covnuta  inornata 

Supraorbital  reg i on  bear i ng  tuf t 2-7  upr  i  ght ,  el onga te ,  horn¬ 
like  scales;  restricted  towestern  parts  of  southern  Africa 
from  the  Cape  Province,  South  Africa,  northwards  to  Moeb 
Bay,  South  West  Africa.  .  covnuta  covnuta 


Bitis  avietans  avietans  (Merrem)  Puff  adder 


Figure  A. 


The  puffadder,  Bitis  avietans  avietans ,  adopting  the  charac¬ 
teristic  threat  posture. 

Photograph  by  W.  R.  Branch 


!  dent i f i cat i on : 

A  stout ly  built  snake  witha  large,  flattened  head,  much  broader  than 
neck  and  covered  throughout  with  small,  keeled,  imbricate  scales.  The 
snout  i  s rounded  and  the  nostrils  1 arge  and  d i rected  mainly  upwards.  29~Al 
scale  rows  at  midbody,  the  individual  scales  all  being  strongly  keeled. 
The  ventrals  are  smooth  and  cover  the  whole  of  the  venter;  the  anal  is 
entire  and  the  subcaudals  paired.  The  tail  is  short  in  males  and  has  at 
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least  25  subcaudals,  while  in  females  it  is  very  short,  and  never  has 
more  than  23  subcaudal s .  The  ground  color  of  the  back  varies  from  yellow- 
brown  to  1  ight  or  orange-brown ,  with  a  series  of  black,  pale  edged,  back¬ 
ward  ly-d  i  rected  chevrons  that  over  the  tail  form  dark  and  light  cross¬ 
bands.  The  venter  is  yel low  or  wh i te ,  with  a  few  scattered  black  blotches. 
Usually  a  large,  wel 1 -marked ,  dark  blotch  on  crown  of  head  with  a  smaller 
one  between  the  eyes;  two  oblique  dark  bands  or  bars  on  side  of  head. 
Overall  a  generally  dull  looking  snake,  except  specimens  from  the  Cape 
Province,  South  Africa  which  are  usual ly  strikingly  marked  in  yellow  and 
black.  The  average  length  of adul ts  is  900  mm,  although  occasional  spec¬ 
imens  may  approach  1 ,200  mm. 

D  i  str i but  ion : 

Perhaps  the  most  characteristic  snake  of  the  Ethiopian  region,  the 
snake  iswidespread  throughout  Africa,  being  absent  only  from  rain-forest 
and  extreme  desert. 

Biology : 

Terrestrial  and  basical ly  nocturnal  ,  the  snakewi  1  1  often  bask  during 
the  day.  Normally  sluggish,  it  relies  on  its  cryptic  coloration  to  avoid 
detection.  When  disturbed  however,  it  will  inflate  its  body  with  air, 
exhaling  in  loud  hisses  or  puffs,  from  which  it  gets  its  common  name.  It 
strikes  suddenly  and  swiftly,  but  does  not  hold  on.  The  usual  diet  is 
small  rodents,  although  they  are  catholic  feeders  and  birds,  lizards, 
amphibians,  even  other  snakes  will  be  taken.  One  puff  adder  has  even 
been  observed  to  eat  a  small  leopard  tortoise.  Viviparous,  20-40  young 
are  usually  born  in  February-Apr i 1  (December  in  Rhodesia).  Much  larger 
broods  have  been  reported  in  captive  animals,  and  a  particularly  large 
female  in  a  Czech  zoo  recently  gave  birth  to  no  less  than  156  young.  This 
may  well  be  the  largest  litter  for  any  species  of  snake.  In  early  spring 
males  are  very  active  in  trailing  females,  andmay  be  easily  captured  by 
following  their  tracks  in  loose  sand.  Mating  occurs  at  this  time.  Gesta¬ 
tion  takes  4-5  months,  and  the  young  measure  150-200  mm  at  birth. 

In  southern  Africa  puff  adders  are  respons i bl e  for  well  over  60%  of 
all  serious  snake-bites,  and  for  the  greatest  number  of snake-b i te  fatal¬ 
ities.  This  is  duetoa  number  of  reasons;  including  such  factors  as  its 
large  size;  toxic  venom,  which  is  injected  in  large  amounts;  the  length 
of  its  fangs;  its  habit  of  basking  by  footpaths;  added  to  which  it  is  a 
widely  distributed  snake,  and  in  regions  relatively  common.  The  venom 
is  of  comparable  toxicity  to  that  of  the  western  diamondback  (Crotalus 
atrox) ,  approximately  100  mg  being  a  fatal  dose  in  humans.  From  100-350 
mg  may  be  injected  in  a  single  bite. 

Bitis  gaboniea  gabonioa  (Dumeril  and  Bibron)  Gaboon  viper 
Identification: 

By  far  the  largest  and  most  attractive  of  African  vipers,  adults 
average  1,200  mm  in  southern  Africa  but  have  reached  2  m  in  West  Africa. 
A  spec imen  of th i s  size  would  weigh  in  the  region  of  8.5  kg,  have  a  head 
125  mm  across  and  fangs  55  mm  long.  The  head  is  very  broad  and  greatly 
patterned  and  bears  a  pair  of  horn-like  knobs  on  top  of  the  snout  which 

Page  154  Bulletin  Maryland  Herpetological  Society 


Volume  13  Number  3 


September  1977 


Figure  5 • 


A  gaboon adder ,  Bitis  gabonioa  gabonioa,  cryptically  hidden  in 
leaf  1 i t ter . 

Photograph  by  A.  Bannister 


Figure  6.  Close-up  of  the  head  of  a  gaboon  adder,  Bitis  gabonioa  gabon¬ 
ioa. 


Bulletin  Maryland  Herpetological  Society 


Photograph  by  A.  Bannister 

Page  155 


Volume  13  Number  3  September  1977 

in  the  West  African  subspecies  B.  g.  rhinoceros  can  become  very  large. 
The  scales  are  keeled,  except  in  3  or  A  rows  bordering  the  ventrals,  and 
arranged  in  38-46  rows  at  mid-body.  In  both  the  ventrals  and  subcaudals 
there  is  a  well  defined  sexual  d imorphi sm;  males  ,  ventral s  1 24- 1 32 ,  sub¬ 
caudals  2 5 ” 3 3 ;  females,  ventrals  132-140,  subcaudals  17“22.  Coloration 
is  an  attractive,  geometric  pattern  of  rich  purples  and  browns,  inter¬ 
spersed  with  pastel  colors.  The  head  is  buff  with  a  dark  line  mid-dor- 
sally  and  a  dark  spot  above  the  angle  of  the  jaw;  a  prominent  dark  brown 
triangle  radiates  from  the  eye  to  the  upper  labials,  and  is  usually  di¬ 
vided  in  two  by  a  light  vertical  line.  A  series  of  elongate,  yellow  to 
light  buff,  rectangular  markings  1  inked  by  hourglass  shaped  velvety  brown 
interspaces  occurs  down  the  middle  of  the  back.  The  flanks  are  covered 
by  a  complex,  triangular  pattern  of  buff,  purple,  brown  and  pink.  The 
venter  is  buff  with  dark-grey  blotches. 

D i str i but  ion : 

In  southern  Africa,  B .  g.  gabonioa  is  represented  by  rel ict  popula¬ 
tions  in  the  vestiges  of  rain  forest  on  the  eastern  coast,  including  the 
Dukuduku  forest  in  northern  Zululand,  the  Lusitu  Valley  in  the  southern 
Chimanimani  Mountains,  and  north  of  Umtali,  Rhodesia,  in  the  Honde  and 
Pungwe  va 1 1 eys . 

Biology: 

The  strikingly  beautiful  and  bizarre  coloration  is  surprisingly 
cryptic  'in  situ1,  when  the  snake  basks  half-buried  in  the  leaf-litter. 
The  diet  is  basically  rodents,  although  adults  can  and  do  take  larger 
mammals  such  as  monkeys,  hares  and  mongooses.  Birds  and  amphibians  may 
also  be  taken.  Viviparous,  16-30  young  are  born  to  southern  African  fe¬ 
males,  although  litters  of  up  to  60  young  have  been  reported  for  West 
African  B.  g.  rhinoceros .  The  young  measure  250  mm  -  320  mm,  and  weigh 
from  25'45  g.  Perhaps  because  of  its  restr i ct ion  to  ra i n  forest  habitats, 
bites  by  Gaboon  adders  are  rare.  Those  that  have  been  recorded  take  the 
form  of  extreme  puffadder  bites.  The  venom  is  not  as  toxic  as  that  of 
the  puffadder,  but  from  450-600  mg  of  venom  may  be  injected.  This  ex¬ 
tremely  large  amount  of  venom,  injected  deeply  into  the  tissues  by  the 
long  fangs,  results  in  extensive  swelling  and  necrosis,  and  often  death. 

Bitis  arietans  X  Bitis  gabonica  hybrid 

In  November,  1972,  the  author  not i ced  an  unusua 1  'puffadder1  in  the 
Durban  snakepark,  South  Africa.  I  photographed  the  specimen,  and  for 
sometime  considered  that  itmight  represent  the  first  example  of  a  puff- 
adder-gaboon  adder  hybrid.  I  suggested  this  possibility  to  Dr.  Broadley 
of  Umtali  Museum,  Rhodesia,  who  on  examining  the  preserved  specimen  was 
able  to  confirm  my  suspicion.  With  respect  to  color  pattern  and  scutel- 
1  at  ion  the  hybrid  shows  a  mosaic  of  arietans  and  gabonica  characters 
(Broadley  and  Parker ,  1976).  it  originates  from  Mtubatuba,  which  borders 
the  Dukuduku  forest  in  northern  Zululand,  oneof  the  few  areas  in  south¬ 
ern  Africa  where  puffadders  and  gaboon  adders  are  sympatric. 

A  probable  B,  nasicornis  X  B,g.  rhinoceros  hybrid  was  described  from 
Ghana  by  Hughes  (1968). 
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Figure  7*  A  unique  photograph  of  the  only  known  puff adder  -gaboon  adder 
hybrid.  The  photograph  although  slightly  out  of  focus,  shows 
the  unusual  coloration  of  the  snake.  The  head  bears  an  arrow- 
shaped  dark  marking  and  can  be  seen  at  the  top  center  of  the 
photograph. 

Photograph  by  W.  R.  Branch 


Bitis  atropos  atropos  (Linnaeus)  Bergadder 


Identification: 

The  head  is  broader  than  the  neck,  but  is  more  elongate  than  inother 
Bitis.  The  scales  of  the  head  and  the  body  are  strongly  keeled  and  in 
29-33  rows  at  midbody;  vent ra Is  121-138;  subcaudals  1 8— 31 »  usually  over 
2k  in  males  and  under  25  in  females.  The  ground  color  is  dark  brown  to 
greyish  olive  with  a  dorsolateral  series  of  triangular  black  markings 
down  either  side.  These  are  edged  below  by  a  white  or  yellowish  line, 
below  which  is  another  series  of  smaller  dark  spots.  Between  these  spots 
occur  Y-shaped  dark  blotches.  The  head  bears  a  dark  arrowshaped  mark  on 
the  crown,  and  two  pale  streaks  on  either  side.  The  chin  and  throat  are 
usually  flesh  pink  or  yel lowish,  whi le  the  venter  is  off-white  with  dusky 
infusions,  occasionally  slate  grey  to  black.  A  small  viper,  adults  aver¬ 
age  375~500  mm  but  may  exceptionally  reach  600  mm. 

Distribution: 

The  species  shows  a  disjunct  distribution  in  some  of  the  mountainous 
regions  of  the  east.  In  Rhodesia  it  is  found  in  both  the  Inyanga  and 
Chimanimani  mountains,  being  more  common  in  the  latter.  A  hiatus  of  300- 
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Figure  8.  A  bergadder,  Bitis  atropos  atropos  ,  from  Cathedral  Peak  in  the 
Natal  Drakensberg,  South  Africa. 

Photograph  by  A.  Bannister 


A00  miles  then  occurs  through  the  lowlands  of  the  L impopo  and  Sab i e  river 
valleys,  before  the  bergadder  reappears  in  the  Transvaal  and  Natal  Drak- 
ensbergs.  Further  south  the  snake  occurs  in  the  coastal  mountain  ranges 
of  the  eastern  Cape  Province,  extending  even  into  the  Cape  Peninsula. 
Curiously  in  this  part  of  its  range  the  snake  occurs  in  small  outcrops, 
right  down  to  sea  level. 

Biology: 

In  the  montane  regions  of  its  range  this  small  adder  can  often  be 
found  baski ng  on  rocky  ledges,  presenting  a  r i sk  to mounta i neers  and  hill 
walkers.  The  venom  is  unusual  among  viperids  in  having  a  major  neuro¬ 
toxin,  which  is  not  neut ral i zed  by  ant i ven i ns  prepared  against  cogeners, 
and  although  no  fatalities  have  been  attributed  tobites  by  the  snake,  a 
number  of  serious  cases  have  been  documented. 

It  is  an  irascible  snake  when  disturbed,  hi  ss  ing  loud ly  and str i king 
actively;  a  temperament  not  suited  to,  or  attenuated  by  captivity.  The 
diet  isvaried,  including  small  birds,  rodents,  lizards,  evenother  snakes. 
Juveniles  are  also  fond  of  amphibians.  Viviparous  up  to  15,  1 40  mm  long 
young  are  produced  in  late  summer. 

Bitis  atropos  unicolor  FitzSimons  Highveld  Bergadder 
I  dent i f i cat i on : 

Known  from  only  three  specimens,  the  taxonomic  validity  of  this 
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subspecies  is  doubtful.  FitzSimons  differentiated  the  race  on  the  basis 
of  the  apparent  uniform  khaki  to  reddish  dorsum  of  adults.  He  also  con¬ 
sidered  the  head  tobemore  flattened,  and  the  scales  on  the  back  of  the 
head  to  be  less  elongate.  Whether  these  scute  1 1  at  ion  differences  are 
well  defined  only  further  analysis  will  show.  Certainly  northern  Trans¬ 
vaal  specimens  of  typical  B. a.  atropos  often  approach  the  drab,  uniform 
coloration  attributed  to  B.a .  unicolor .  Scute  1 1  at  ion  details  are  as  for 
the  nominate  race. 

D i str i but  ion : 

Presently  known  from  three  localities  to  the  north  of  Bel  fast  on  the 
southeastern  Transvaal  Highveld,  South  Africa.  On  zoogeographic  grounds 
it  is  anomalous  that  B .  atropos  should  have  subspeciated  in  this  region, 
where  gene  flow  wi  th  neighbour ing  populations  inthe  Transvaal  Drakensberg 
is  possible,  but  should  not  have  done  so  in  the  Chimanimani  mountains, 
Rhodesia,  separated  from  southern  populations  by  a  hiatus  of  nearly  A00 
mi  1  e s  . 

B iol ogy : 

Presumably  the  same  as  for  the  typical  race. 


Bitis  caudalis  (A.  Smith)  Horned  Adder 


Figure  9*  Close-up  of  the  head  of  the  horned  adder,  Bitis  caudalis . 

Photograph  by  A.  Bannister 
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A  short  stocky  snake,  themost  distinguishing  feature  of  which  is  a 
single,  large  horn-1 i ke  scale  above  each  eye  (although  in  some  specimens 
this  may  be  reduced  or  even  absent).  The  head  is  triangular,  and  well 
defined  from  the  neck;  the  tail  is  short,  especially  so  in  females.  The 
scales  are  strongly  keeled,  and  occur  in  23”31  scale  rows  at  midbody. 
There  is  a  moderate  sexual  dimorphism  in  both  ventral s  and  subcaudals, 
which  range  from  120-141  and  27-40  in  males,  and  134-153  and  18-34  in  fe¬ 
males,  respectively.  Coloration  is  very  variable  and  shows  a  degree  of 
geographic  variation.  The  ground  color  of  the  dorsum  varies  from  light 
grey  (especially  in  the  region  of  the  Etosha  Pan  in  South  West  Africa), 
through  various  shades  of  buff,  orange-red  (specimens  from  Marydale  in 
the  Cape  Province),  to  sandy  or  dark  brown.  A  median  row  of  dark  brown 
to  blackish,  oval  to  rectangular  blotches,  interspersed  with  ash-grey 
regions,  occurs  along  the  back.  This  flanked  by  two  rows  of  dark  spots, 
usually  pale-centered,  sometimes  also  pale-edged,  which  usual ly  alternate 
with  the  vertebral  series  but  are  sometimes  opposite  thus  forming  ir¬ 
regular,  transverse  bands.  A  broad,  dark,  V-shaped  or  hour-glass  shaped 
marking  occurs  on  the  top  of  the  head,  while  a  number  of  dark  bands  may 
radiate  fromtheeyes  to  the  upper  labials.  Markings  infemales  are  often 
indistinct.  The  venter  is  white  to  cream,  usually  immaculate.  The  largest 
recorded  specimen  is  a  female  51 5  mm  from  southern  Botswana,  but  the  usual 
size  of  adults  is  300-400  mm. 

Distribution: 

Only  thepuffadder  has  a  more  widespread  range  among  southern  African 
Bitis o  Common  inthearid  regions  of  southwest  Africa,  the  horned  adder 
extends  eastwards,  in  association  with  Kalahari  sand,  into  southwestern 
Rhodesia  and  the  northwestern  Transvaal .  A  population,  possibly  con¬ 
fluent  with  Botswana  populations  in  the  west ,  occurs  along  the  Magalies- 
berg  range  in  western  Transvaal,  reaching  as  far. east  as  Pretoria. 

Biology: 

A  desert icolous  species,  for  the  most  part  restricted  to  dry  sandy 
regions,  but  occasionally  entering  rocky  areas.  Like  many  other  desert 
vipers,  it  has  the  ability  to  sidewind,  and  will  also  bury  itself  in  the 
sand  with  a  shuffling  motion,  leaving  only  the  top  of  the  head  and  the 
eyes  exposed.  This  behavior  aids  in  both  temperature  regulation,  and  in 
concealing  the  snake  as  it  lies  in  wait  for  food.  Diurnal  lacertids  and 
skinks  are  ambushed  during  the  day,  while  geckos  and  occasional ly  amphi¬ 
bians  and  rodents  are  taken  while  the  snake  is  on  the  prowl  at  night.  It 
has  been  suggested  that  the  tipof  the  tail,  which  is  often  black,  is  waved 
just  above  the  surface  when  the  snake  is  buried  during  theday,  and  serves 
to  attract  lizards  within  striking  range.  The  horns,  which  are  present 
in  a  number  of  desert  vipers  that  bury  in  the  sand,  e.g.,  Crotalus  cer¬ 
astes  and  Cerastes  cerastes ,  may  serve  to  prevent  sand  grains  fallingover 
the  eyes. 

Irascible  when  first  disturbed,  it  hisses  and  inflates  its  body, 
striking  out  readily.  In  captivity  however,  it  usually  settles  down. 
Vi vi parous,  from  4-19  young,  averaging  135mm  in  length,  are  born  in  late 
summer.  The  toxicity  of  B .  caudalis  venom  is  substantially  less  than 
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that  of  cogeners  such  as  B.  arieians ,  B .  comuta ,  B.  atropos  or  B.  ga- 

bonica.  Few  cases  of  envenomation  have  been  documented,  and  these  have 
involved  symptoms  of  local  necrosis  and  swelling,  typical  of  night  adder 
bites.  No  fatalities  due  to  horned  adder  bites  have  been  recorded,  but 
then  the  snake  is  usually  found  in  inhospitable,  and  sparsely-populated 

areas . 


Bitis  xeropaga  Haacke  Desert  mountain  adder. 


Figure  10.  The  desert  mounta i n  adder,  Bitis  xeropaga .  This  recently  des¬ 
cribed  species  is  restricted  to  a  small  area  in  southern  South 
West  Africa  and  adjacent  South  Africa,  and  is  distinguished 
by  the  lack  of  horns,  fine  scalation  around  the  neck,  and 
characteristic  dorsal  color  pattern. 

Photograph  by  Wulf  Haacke 


I  dent i f icat ion : 

The  most  recently  discovered  of  southern  African  adders  (Haacke, 
1975)  this  small,  hornless,  adder  was  for  some  years  confused  with  the 
previous  species.  It  can  be  distinguished  from  B.  caudalis  and  related 
species,  however,  by  the  lack  of  horns;  smooth  (rarely  faintly  keeled 
distal ly)  subcaudals;  the  finer  scalation  around  the  neck  which  results 
in  the  scale  rows  at  the  neck  equalling  or  exceeding  those  at  midbody; 
and  the  typical  color  pattern. 

The  head  is  subtr i angular  and  well-defined  from  the  body.  In  gen¬ 
eral  build  it  is  slightly  more  slender  than  the  heads  of  B.  caudalis  or 
B.  comuta.  Dorsal  scales  are  moderately  keeled  and  in  25_27  rows  at  mid- 
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body.  Ventral s  and subcaudal s  range  from  1 47“1 55  and  22-33 ,  respectively, 
but  due  to  the  very  few  femal es  col  1  ected  to  date,  the  presence  of  sexual 
dimorphism  in  scutellation  is  uncertain.  The  dorsum  is  ash  to  dark  grey 
with  a  series  of  16-34  transverse  dark  bars  occuring  along  the  body.  The 
bars  are  not  uniform  in  coloration,  but  consist  of  a  median,  dark  brown 
to  black,  rectangle,  flanked  on  either  side  by  whitish  spots,  that  are 
themselves  flanked  by  a  light  brown  region.  A  pale  triangular  mark  com¬ 
pletes  the  bar  adjacent  to  the  ventrals.  The  top  of  the  head  is  rela¬ 
tively  unmarked  except  for  a  light  anterior  patch  on  the  supraorbital 
ridge  and  a  dark  patch  posterior  to  it.  The  side  of  the  head  is  dark 
brown  tocharcoal  grey,  with  3“4  whitish  triangles  radiating  fromthe  eye 
to  the  upper  labials.  The  throat  and  chin  are  usually  white,  while  the 
rest  of  the  venter  is  light  grey  to  dusky,  speckled  and/or  mottled  with 
darker  spots.  The  largest  specimen,  a  female,  measures  610  mm. 

D i str i but  ion : 

Restricted  to  the  arid  mounta i ns  of  the  Orange  River  basin,  from  the 
Richtersveld ,  northwestern  Cape  Province,  north  to  southwestern  Great 
Namaqualand,  South  West  Africa. 

Biology : 

Inhabiting  sparsely  vegetated  rocky  hillsides  and  mountain  slopes, 
the  species  is  apparently  ecologically  separated  from  sympatric  B .  cau- 
dalis ,  which  is  restricted  to  the  sandy  valley  floors.  In  this  respect  its 
habits  aremore  closely  related  to  those  of  £.  cornuta  which  It  appears  to 
ecologically  replace  in  the  region.  Unlike  deserticolus  vipers  such  as 
B»  oaudalis ^  B,  sohneideri  or  B.  pevingueyi ,  it  does  not s i dewi nd  or  bury 
itself  in  the  sand.  L izards  and  rodents  are  taken  readily.  Of  a  seemingly 
more  gentle  disposition  than  B.  oaudalis  the  snake,  nevertheless,  will 
hiss  and  strike  out  readily  when  disturbed.  Young  are  probably  born  in 
late  summer,  and  broods  seem  to  consist  of  few  young  (4-5  in  the  two 
pregnancies  known). 

Bitis  schneideri  (Boettger)  Namaqua  dwarf  adder 
Ident i f icat ion : 

Previously  known  by  the  synonym  pauoisquamata ,  this  spec ies  was  once 
considered  a  subspecies  of  B .  oaudalis  and  has  also  been  confused  with 

B .  pevingueyi . 

This  is  the  smallest  Bitis,  adults  averaging  between  200-250  mm  in 
length.  The  head  i s  sma  1 1  ,  rounded ,  and  bears  raised  supraorbital  ridges 
on  which  no,  or  at  the  most  only  a  minute  horn  occurs.  The  dorsal  scales 
are  strongly  keeled  (except  those  bordering  the  ventrals)  and  occur  in 
21-27  rows  at  midbody .  The  ventrals  range  from  1 04-1 29,  but  show  a  clinal 
increase  in  number  between  the  south  and  north  of  the  range.  There  is  a 
slight  sexual  dimorphism  i n subcauda 1 s ,  wh i ch range  from  17“25  in  females 
and  20-27  inmales.  I n  fema  1  es ,  however ,  the  subcauda  1  s  are  keel ed  through¬ 
out,  whereas  inmales  they  are  smooth  proximal ly  and  only  keeled  distal  ly. 
The  ground  color  of  the  dorsum  is  grey  to  grey i sh  brown ,  on  which  is  found 
three  rows  of  dark,  pale  centered  spots.  The  vertebral  row  of  spots  are 
usually  larger  and  squarer  than  those  of  the  lateral  rows.  The  pale 
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Figure  11.  The  Namaqua  dwarf  adder,  Bitis  sohneideri. 

Photograph  by  W.  R.  Branch 


center  is  often  so  large  as  to  give  the  appearance  of  a  dark-edged,  pale 
spot.  The  pale  centers  of  the  lateral  rows  are  usually  white,  and  off- 
center.  Irregular  black  spots  also  occur  on  the  sides.  The  head  has  ill- 
defined  pale  and  dark  markings  similar  to  those  in  B.  caudalis .  The  ven¬ 
ter  is  greyish  to  dirty  cream,  speckled  and  spotted  to  varying  degrees 
with  darker  colors.  The  tip  of  the  tail  is  often  black. 


D  i  str  i  but  ion : 

Distributed  in  coastal  regions  from  Hondeklip  Bay  in  the  Cape  Pro¬ 
vince,  South  Africa,  north  to  Luderitz  in  southern  Great  Namaqualand, 
South  West  Africa. 


B i ol ogy : 

Inhabits  the  semi-stable,  vegetated  sandy  regions  of  the  southern 
and  transitional  Namib,  where  it  appears  to  be  the  ecological  equivalent 
of  Bitis  peringueyi .  The  two  snakes  appear  to  be  mutually  exclusive,  B. 
peringueyi  occupying  thewindblown  sands  of  the  Namib  desert  proper,  north 
of  Luderitz.  Both  snakes  sidewind  exceptionally  well,  bury  themselves 
in  sand,  and  use  the  black  tip  of  the  tail  to  attract  prey.  Diurnal 
lacertids  and  skinks  and  nocturnal  geckos  form  the  main  diet,  although 
small  rodents  and  even  amphibians  may  be  taken.  Little  is  known  con¬ 
cerning  reproduction,  except  that  four  full-term  young,  measuring  113“ 
123  mm  in  length,  have  been  found  in  one  female. 
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Bitis  peringueyi  (Boulenger)  Peringuey's  adder 


Figure  12. 


A  Peringuey's  adder,  Bitis  peringueyi ,  disturbed  after  being 
buried  in  loose  sand. 

Photograph  by  W.  R.  Branch 


Figure  13-  The  mechanism  of  side-winding  is  brilliantly  captured  inthis 
photograph  by  A. Bannister  of  a  Bitis  peringueyi  in  the  Namib 
desert . 
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This  small  adder,  second  only  in  d imi nut i veness  to  Bitis  sohneidevi 
has  a  short ,  flattened  head,  about  as  broad  as  it  is  long.  The  most  dis¬ 
tinguishing  feature  is  the  eyes,  which  are  situated  on  the  top  of  the 
head.  The  scales  of  the  head  and  body  are  strongly  keeled.  There  are 
23-31  scale  rows  at  midbody,  and  a  moderately  defined  sexual  dimorphism 
in  ventrals  ( 1 1 7”  1 38  inmales,  125“!^  in  females)  and  subcaudals  (22-30 
in  males,  15-25  in  females).  Adults  average  225-250  mm,  but  may  reach 
300  mm.  The  dorsum  is  sandy  grey  to  pale  buff,  with  three  longitudinal, 
sometimes  ill-defined,  rows  of  dark  spots.  The  vertebral  rowmay  be  faint 
and  interspersed  with  pale  regions,  while  the  lateral  rows  are  usually 
pale  centered.  Thi s  may  resul t  in  the  impress  ion  of  two  rows  of  laterally 
placed  whi  te  spots  on  a  buff  background.  The  head  may  be  uniformly  colored 
or  have  scattered  dark  spots ,  wi th  sometimes  a  trident-shaped  mark  on  the 
crown.  The  ventrals,  and  usually  the  adjacent  scale  rows,  are  off-white 
with  scattered  dark  to  reddish  brown  spots.  The  distal  part  of  the  tail 
is  usual ly  blackish. 

Distribution: 

Inhabiting  the  arid ,  windblown  sands  of  the  Namib,  from  Rotkuppe  in 
southwestern  Namaqualand,  north  to  southern  Angola. 

Biology : 

S imi  1  ar  to  that  descr i bed  for  B.  sohneidevi ,  with  minor  differences. 
As  B.  pevingueyi  inhabits  thewindblown  sands  of  the  Namib  proper  it  more 
readily  seeks  refuge  from  the  heat  of  the  sun  by  burying  itself  in  the 
sand.  This  is  achieved  by  serpentine  movements  of  the  body,  that  orig¬ 
inate  at  the  tail  and  travel  anteriorly,  and  which  causes  the  ventrals 
to  cut  into  the  sand,  such  that  the  snake  appears  to  sink  into  the  sand. 
The  whole  process  may  take  as  little  as  10-20  seconds.  Unlike  most  other 
desert  vi pers  that  bury  themselves  in  the  sand  5.  pevingueyi  has  no  horns. 
However,  sand  does  not  obscure  the  eyes  as  these  are  placed  right  on  top 
of  the  head.  In  fact  these,  and  occasionally  the  black  tip  of  the  tail, 
are  usual ly  al  1  that  can  be  seen  of  the  snake  during  the  heat  of  the  day. 
The  diet  shows  slight  differences  from  that  of  B.  sohneidevi ,  reflecting 
the  different  lizard  faunas  of  the  biotopes  inhabited  by  the  two  snakes. 
The  diurnal  lacertid  Apovosauva  anchietae  and  the  nocturnal  barking  geckos 
( Ptenopus )  form  the  main  diet  of  B.  pevingueyi . 

Bitis  oovnuta  oovnuta  (Daudin)  Western  Hornsman  adder 

Identification: 

A  smallish  adder,  easily  distinguished  by  the  tuft  of  2-7  elongate 
horns  on  the  raised  supraorbital  ridges  over  the  eyes.  The  scales  of  the 
head  and  body  are  keeled,  and  occur  in  25-29  scale  rows  at  midbody.  Ven¬ 
trals  range  from  120-152,  although  in  the  Richtersveld  -  Great  Namaqua¬ 
land  region  they  are  rarely  less  than  135.  The  subcaudals  are  smooth, 
except  in  a  few  cases  (usually  females)  when  they  are  faintly  keeled 
distal ly,  and  total  18-36  (not  less  than  26  in  males  nor  more  than  25  in 
females).  The  dorsum  is  usually  greyish,  occasionally  brown  to  reddish- 
brown,  and  has  a  ser ies  of  doubled ,  dark,  pal e-edged  angular  spots  running 
down  the  center.  These  may  occasionally  fuse  to  form  large  irregular 
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blotches.  Additional  rows  of  dark  spots  may  occur  on  the  flanks.  The 
head  bears  symmetrical  dark,  pale-edged  markings,  that  may  fuse  and  re¬ 
semble  an  arrowhead.  A  dark,  obi ique  streak  runs  on  either  side  from  the 
eye  to  the  angle  of  the  jaw.  The  venter  is  dusky,  speckled  to  spotted 
wi th  darker  markings .  Averaging  300-375  mm,  adul ts  may  occasionally  reach 
450-500  mm. 

Distribution: 

Previous  records  from  central  and  northern  South  West  Africa  are 
now  known  to  have  been  mi s ident i f ied  B.  caudalis .  The  subspecies  ranges 
through  thewestern  Cape  Province,  north  through  Little  Namaqualand  into 
South  West  Africa  as  far  north  as  Moeb  Bay  in  Great  Namaqualand. 


Figure  1 4.  The  western  hornsman  adder,  B'itis  ooimuta  oornuta . 

Photograph  by  W.  R.  Branch 


B iology : 

Although  capable  of  side-winding  and  burying  itself  in  loose  sand 
this  i  s  more  a  snake  of  the  rocky  mountain  sides  than  of  the  sandy  flats. 
Its  diet  isprobably  s im i 1 ar  to  that  of  other  dwarf  adders,  i.e.  basically 
lizards,  although  occasionally  rodents  and  birds  may  be  taken.  Of  ner¬ 
vous  disposition,  it  will  hiss  loudly  and  strike  so  energetically  that 
most  of  its  body  comes  off  the  ground.  No  case  histories  of  bites  by 
this  species  have  been  published,  and  it  is  generally  assumed  that  in 
nature  and  severity  envenomation  will  be  similar  to  other  dwarf  adders 
(other  than  the  bergadder) ,  i.e.  local  swelling  and  necrosis.  However, 
it  should  be  noted  that  experimentally  in  mice  the  venom  is  as  toxic  as 
that  of  the  puff  adder,  and  three  times  as  toxic  as  that  of  the  saw- 
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scaled  viper,  Eohis  oavinatus .  From  8-20  young  are  born  in  late  summer 
or  early  autumn. 

Bitis  oovnuta  inovnata  (A.  Smith)  Eastern  hornsman  adder 
Identification: 

The  taxonomy  of  the  eastern  Cape  dwarf  adders  (excluding  the  berg- 
adder)  has  been  problematical.  Initially  two  species,  B.  inovnata  and 
B.  atropoides  (both  described  by  Andrew  Smith  under  different  genera) 
were  considered  present.  FitzSimons  recognized  only  the  former,  following 
Boulenger  in  placing  the  latter  as  a  synonym,  and  considered  B.  inovnata 
to  be  known  only  from  the  types  of  Smith's  two  species.  All  other  horn¬ 
less  dwarf  adders  (excluding  B.  atvopos)  from  the  eastern  Cape  were  con¬ 
sidered  to  represent  the  subspecies  £.  oovnuta  albanica  of  Hewitt.  This 
problem  has  been  resolved  by  Underwood  (1968)  who  has  shown  that  B.  in- 
ovnata^  Bo  atvopoides  and  B.  albanioa  all  represent  the  same  form,  which 
is  a  subspecies  of  B.  oovnuta ,  andwhich  under  the  laws  of  priority  should 
be  known  as  B.  oovnuta  inovnata .  Head  and  body  scutellation  is  basically 
the  same  as  that  of  the  nominate  race,  with  the  exception  that  the  head 
is  devoid  of  any  horns  above  the  eyes,  although  supraorbital  ridges  are 
well  developed.  The  dorsum  is  pale  to  dark  reddish  brown  above,  with  a 
ser ies  of  doubl ed ,  pale-edged, halfmoonshaped,  dark  markings  running  down 
the  back.  These  usually  alternate  anteriorly,  but  posteriorly  are  oppo¬ 
site  forming  hour-glass  shapes.  On  the  flanks  are  similar,  but  smaller 
dark  marki ngs ,  whose  cresent ic  tips  point  upwards,  the  i nterspace  between 
the  dorsal  and  lateral  rows  of  dark  markings  being  ash-grey.  The  top  of 
the  head  bears  a  large  hour-glass  shape,  whi  le  the  sides  of  the  head  are 
black,  with  a  pale  vertical  bar  in  front  of  the  eye,  and  a  diagonal  one 
behind.  The  venter  is  dusky  with  darker  infusions  along  the  anterior 


edges  of  the  ventrals.  Adults  average  300-375 
450  mm. 


mm,  occasionally  reaching 


Distribution: 

Confined  to  the  eastern  Cape,  in  the  southern  Karoo  from  Matjesfon- 
tein  in  thewest  to  the  Albany  district  in  the  east,  extending  inland  to 
the  Sneeuwbergan  near  Graaf  Reynet . 

Biology : 

As  for  the  nominate  race. 
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KEMP'S  RIDLEY,  LEPIDOCHELYS  KEMP  I  I  (GARMAN,  1880), 
UNDOUBTEDLY  THE  MOST  ENDANGERED  MARINE  TURTLE  TODAY  (WITH 
NOTES  ON  THE  CURRENT  STATUS  OF  LEPIDOCHELYS  OLIVACEA) 


A.  J.  Zwinenberg 


Class 
Sub-c lass 
Order 
Sub-Order 
Super-Fami  1  y 
Fam i 1 y 


Rept  ilia 
Anaps i da 
Testud i nes 
Cryptod i ra 
Chelon i dea 
Chel on i i dae 


Fig.  1.  A  female  L.  kempii  at  Barra 
Coma,  Tamaulipas,  Mexico. 


ABSTRACT 

This  is  the  fourth  paper  in  a  series  concerning  marine  turtles . 
A  description  of  the  biology  of  Lepidochelys  kempii  (Garman, 
1880)  is  given.  Special  attention  is  paid  to  tagging  results; 
possible  solutions  to  the  tag  loss  problem  in  marine  turtles 
are  mentioned.  The  decline  of  the  species  and  its  possible  ex¬ 
tinction  within  a  few  years  is  discussed;  conservation  measures 
to  prevent  this  are  suggested.  Classification,  subspeciation, 
distribution,  description,  scalation,  food,  size,  weight,  nest¬ 
ing  beaches ,  nesting  periods,  nesting  process ,  clutch  size,  in¬ 
cubation,  hatchlings  and  hatching  success  of  Lepidochelys  kempii 
are  also  discussed.  Additional  information  received  in  1976 
and  1977  concerning  the  status  of  Lepidochelys  olivacea  (Esch- 
scholtz,  1829),  discussed  extensively  in  the  third  paper  in 
this  series,  is  provided. 


SYNONYMY 

Testudo  vi  r  id  i -squamosa  ,  Lacepede,  1788  (rromen  oblitum) 
Testudo  mydas  minor,  Suckow,  1798  (nomen  oblitum) 

Tha 1 assochel ys  (Col pochel ys)  kempii,  Garman,  1 880 
Lepidochelys  kempii,  Baur,  1890 
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Caretta  kemp i ,  S i ebenrock,  1909 
Colpochelys  kemp i ,  Deraniyagala,  1930 
Caretta  kemp i i ,  Mertens  and  Muller,  1 3h0 
Lepidochelys  kemp i i ,  Carr,  1 9^2 
Lepidochelys  ol i vacea  kempi ,  Schmidt ,  1 953 

COMMON  NAMES 

Kemp's  Ridley  (preferred) ,  Kemp 1 s  Ridley  Turt 1 e ,  At  1  ant i c  Ridley, 
Atlantic  Turtle,  Ridley,  Mexican  Ridley,  Kemp's  Bastard  Turtle,  Mexican 
Loggerhead ;  Tortuga  Lora ,  Cahuama ,  Cotorra ,  Perica  (Mexico) ;  Tortue  ba- 
tarde  (French) ; Tortuga  bastarda  (Cuba) ;  Kemp 1 s  Zeeschi ldpad  (preferred) , 
Bastaardschi ldpad  (Dutch)  ; Bastard-Schi ldkrote  (German) ;  Caribbean  Ridley 
(this  name,  used  by  Balazs,  1976,  is  incorrect,  as  the  species  distri¬ 
bution  i  nd i cates) . 

SUBSPEC i AT  I  ON 

There  are  no  subspecies  of  Lepidochelys  kempii  recognized.  Some 
herpetologists  have  cons idered  L . kempii  a  subspecies  of  the  Olive  Ridley, 
Lepidochelys  olivacea  (Eschschol  tz)  , but  Brongersma  (1961 )  indicated  from 
a  rul ing  by  the  board  on  Zoological  Nomenclature  a  number  of d i st i ngu i sh i ng 
features  justifying  specific  status  for  L,  kempii ,  which  was  conf i rmed 
by  Mertens  (1972)  and  Pritchard  et  al  .  (1973) . 


Fig.  2 .  At  1  ant i c  Ocean  currents . 
Along  the  coasts  of  U . S . A.  across 
the  ocean  to  Europe  runs  the  "Gulf 
Stream" . 


Fig.  3*  A  number  of  records  (not 

all)  Lepidochelys  kempii  outs i de 
the  "Gulf  of  Mexico". 

=  beaches  near  Rancho  Nuevo 

=  record 


DISTRIBUTION 

Kemp 1 s  Ridley  has  a  very  restr i cted  distribution.  Mature  specimens 
occur  mainly  in  the  western  part  of  the  Gu 1 f  of  Mexico.  I ts  most  impor¬ 
tant  nest i ng  area  is  in  the  Mexican  State  of  Tamau 1 i pas .  Immature  spec¬ 
imens  may  1 eave  the  Gulf  through  the  "Stra i ts  of  Florida"  and  float  with 
the  Gulf  Stream  off  the  Atlantic  Coast  of  North  Amer i ca  and  occas iona 1 1 y 
across  the  At  1  ant i c  Ocean  to  European  waters .  Pr i tchard  et  al .  (1973) 
assumes  that  hatchl i ngs  after  entering  the  sea  swim  for  hours  or  days  to 
el imi nate  the  danger  of  being  thrown  back  on  the  shore.  Some  may  drift 
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more  or  less  passively  to  the  eastern  coast  of  the  United  States  only  to 
be  caught  by  the  Gulf  Stream  and  carried  to  European  coasts  as  mentioned 
previously  (Fig.  3).  Records  of  immature  specimens  from  American  waters 
and  European  waters  confirm  this  assumption. 

Ridleys  have  been  recorded  from  the  Atlantic  shores  of  several  Amer¬ 
ican  States  fromMassachusetts,  New  York,  Maryland,  Virginia,  Georgia  to 
Florida  (north  of  Melbourne).  Harris  (1975)  records  onlya  few  specimens 
from  Maryland;  from  New  York  over  15  specimens  are  known.  The  number  of 
records  reaches  a  high  in  Massachusetts.  Lazel 1  (1972)  states  "At  one 
time  ridleys  came  to  New  England  by  the  hundreds  or  even  thousands.  Today 
but  a  tiny  remnant  of  their  great  flotilla  remains".  Today,  he  still 
regards  the  species  as  a  regular  summer  resident  at  Cape  Cod  Bay,  Nan¬ 
tucket  Sound,  Vineyard  Sound  and  Buzzards  Bay.  Carr  (1957)  mentions 
several  dozen  ridleys  stranded  on  the  beach  at  Vineyard  Sound  (Mass.). 
The  number  of  records  from  areas  north  of  Massachusetts  decrease  consider¬ 
ably.  From  Maine  only  1  record  is  known  and  from  Nova  Scotia  (Canada)  4. 
The  most  northern  record  from  that  part  of  the  world  comes  from  Cape 
Breton  Island  -one  spec imen  has  been  found  there.  In  the  eastern  Atlantic 
and  adjacent  waters  immature  specimens  of  Kemp's  Ridley  have  been  recorded 
(Brongersma  1966,1968,1970,  1973)  from  the  Republic  of  Ireland  (6  speci¬ 
mens,  of  which  2  from  Galway  Bay),  Scotland  (2),  Wales  (3),  England  (10, 
of  which  at  least  6  from  Cornwall),  Channel  Islands  (Jersey,  one  speci¬ 
men  in  1938),  Danmark  (1)  and  the  Netherlands  (2  -  one  of  them  stranded 
alive  at  Scharend i j ke,  Island  of  Schouwen,  on  4  December  1954,  and  had 
a  carapace  length  of  26.6  cm).  There  are  also  2  records  from  northern 
France.  Brongersma  (1976,  pers.  comm.)  does  not  rule  out  that  Lepido- 
ohelys  kempii  occurs  in  the  western  parts  of  the  Med i terrenean  as  well. 
However,  he  doubts  if  the  specimen  Carr  (1957)  described  as  L,  kempii _, 
and  which  was  found  on  or  near  Malta  (originally  labelled  as  Chelonia 
mydas)  is  correctly  identified.  Between  1913  and  1972  only  27  specimens 
of  Lepidochely s  kempii  were  recorded  from  western  European  waters.  Not 
included  are  4  records  from  more  southern  areas  (Azores  1,  Madeira  3). 
These  islands  also  belong  to  the  European  territory,  although  they  are 
situated  off  the  coast  of  northeast  Africa.  Kemp's  Ridley  seems  to  be 
able  to  tolerate  cold  weather;  specimens  seen  in  October,  November  and 
December  (winter  in  Europe,  with  some  extremely  cold  weather  in  northern 
areas)  were  found  alive -many  specimens  were  observed  dur  i  ng  these  months; 
all  specimens  observed  from  January  on  (only  a  few)  were  dead  (Brongersma, 
1966) . 

The  species  isunknown  from  the  Bahama  Islands,  but  it  may  occasion¬ 
ally  strand  on  some  of  the  Bermuda  Islands.  In  1949  a  specimen  was  cap¬ 
tured  near  Warwick,  drift  ing along  a  fishing  boat  (Mowbray  et  aZ.,  1958). 

There  are  a  number  of  records  from  American  States  along  the  Gulf 
of  Mexico.  Between  1952  and  1958  a  total  of  14  ridleys  were  captured  in 
Louisiana  coastal  waters  (Dobie  et  al . ,  1961).  Between  1 966  and  1970  a 
great  number  of  tagged  specimens  were  recaptured  of f  the  Louisiana  beaches 
(vide  "TAGGING  RESULTS").  A  few  records  are  known  from  Texas;  there  were 
attempts  to  reestablish  the  species  for  breeding  purposes  (Raun  et  al . , 
1972)  (vide  "NESTING  BEACHES").  Records  from  the  mainland  of  Florida 
are  scarce,  but  the  species  has  been  observed  near  Key  West  and  captured 
at  St.  Walton  Beach. 
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Carr  et  al .  (1966)  and  Pritchard  et  al.  (1973)  state  that  Lepido¬ 
ehelys  kempii  never  has  been  recorded  anywhere  in  the  Caribbean.  Some 
records,  for  example,  from  Jamaica  and  Cuba,  appear  to  refer  to  Lepido- 
ohelys  olivaoea  and  not  to  L.  kempii .  There  is  a  possibi 1 i ty  the  species 
occurs  near  Venezuela,  as  Bacon  (1975)  claims,  but  this  has  not  been 
documented . 

In  the  area  of  the  Netherlands  Antilles  five  turtle  species  are  ob¬ 
served,  one  of  which  should  be  L .  kempii .  "Fishermen  take  'bastards'  of 
the  Green  Turtle  and  Hawksbi 1 1  or  Loggerhead  occasionally,  but  it  is  poss¬ 
ible  that  these  captures  relate  to  specimens  of  the  Atlantic  Ridley  ( Le - 
pidochelys  kempii)"  (De  Boer  et  dl .,  1973)*  This  assumption  could  refer 
to  waif  specimens  of  Lepidoehelys  olivaoea .  It  is  known  however,  that 
marine  turtles  considered  by  fishermen  as  'bastard  turtles'  (results  of 
an  assumed  cross-breeding  between  Loggerhead  and  Green  turtle)  appeared 
to  be  specimens  of  Lepidoehelys  kempii . 

There  is  only  one  reliable  record  of  a  female  L.  kempii  nesting  in 
the  Caribbean.  Chavez  et  al.  (197*0  found  a  female  in  1971  nesting  at  a 
beach  in  the  Magdalena  Province  of  Colombia. 

It  is  striking  that  no  captures  or  sightings  have  been  reported  from 
the  Southern  Hemisphere;  all  specimens  to  date  have  been  reported  from 
the  Atlantic  Ocean  and  adjacent  waters  in  the  Northern  Hemisphere. 

DESCRIPTION 

In  adults,  the  dorsal  surfaces  are  usually  gray  in  coloration,  es¬ 
pecially  in  older  specimens.  Ridleys  just  reaching  maturity  are  more 
greenish  above.  Half-grown  specimens  are  sometimes  dark  colored  (black 
or  brownish),  but  the  great  majority  are  grey.  Juveniles  are  almost  com¬ 
pletely  blackish  (or  dark  grey).  The  plastron  is  blackish,  but  as  the 
reptile  grows  it  becomes  gradually  lighter,  being  almost  white  in  half- 
grown  specimens.  In  adults  however,  the  plastron  usually  has  a  yellow 
cast . 

Young  specimens  have  strongly  keeled  vertebral  and  costal  shields 
(see  Fig.  9),  like  juveniles  of  L.  olivaoea.  Nearly  full-grown  ridleys 
appear  almost  circular  from  above  and  below,  due  to  the  shape  of  the 
carapace,  which  is  almost  as  wide  as  it  is  long.  In  older  specimens  the 
carapace  is  somewhat  broader  than  long.  In  males  the  tail  (with  horny 
tip)  is  thicker  than  in  females.  They  also  have  a  strongly  developed 
claw  on  the  fore  flippers  (juveniles  have  a  second  miniature  claw).  These 
two  claws,  together  wi  th  the  more  or  less  prehens i  1  e  ta i  1  ,  enabl e  the  male 
a  firm  grip  on  the  female  during  copulation. 

SCALATI ON 

Unlike  Lepidoehelys  olivaoea ,  which  shows  cons iderable  variation  in 
the  number  of  shields  (vide  Zwinenberg,  1976),  Kemp'sRidley  (Lepidoehelys 
kempii)  has  an  almost  invariable  scalation.  There  are  5  pairs  of  costal 
shields  (the  fi  rst  always  touching  the  nuchal ),  5  vertebral  shields  (rarely 
6),  one  pair  of  supracaudal s ,  1  nuchal  and  12  pairs  of  marginals  (some¬ 
times  varying  to  14  pairs).  The  specimen  found  in  the  Netherlands  in 
195**hadan  extra  costal  shield  on  the  right  side  of  the  carapace,  (Bron- 
gersma,  1961).  This  is  most  unusual. 
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There  are  usually  4  pairs  of  inframarginals,  each  perforated  with 
a  small  pore,  penetrating  deep  into  the  bone.  The  possible  function  of 
these  pores,  also  found  in  Lepidochelys  olivacea  but  not  in  any  other 
marine  turtle  species,  is  discussed  in  my  paper  on  L.  olivacea ,  as  well 
as  is  the  striking  differences  between  these  two  species  (Zwinenberg, 
1976). 


FOOD 

Inthenormal  ridley  diet  crabs  seem  to  predominate  (Caldwell,  1962). 
Dobie  et  at,  ( 1 961 )  mentions  the  study  of  stomach  and  intestinal  contents 
of  two  females,  captured  about  19  km  off  the  Louisiana  coast  in  1952. 
Both  ridley  stomachs  contained  fragments  of  crabs  (Callinectes  sapidus 
and  C.  omatus) .  Also  small  molluscs  (genera  Nassarius,  Nuculanaj  Cor- 
bula  and  Mulinia)  were  encountered,  as  well  as  plant  parts  and  mud.  The 
author  suggests  that  the  two  ridleys  had  fed  near  a  mud  bottom  (e.g.  in 
an  estuary).  This  corroborates  the  general  opinion  that  Kemp's  Ridley 
forages  on  shallow  bottoms.  There  are  a  few  other  studies  of  stomach 
contents  known;  the  results  show  that  the  turtle's  diet  consists  mainly 
of  crabs  and  molluscs,  but  remains  of  jellyfish  and  fish  (e.g.  genus 
Lutjanus)  were  also  found.  Caldwell  (1962)  reports  that  the  diet  of  two 
ridleys,  kept  incaptivity,  consisted  only  of  "cut-fish".  He  stated  that 
"This  fish  diet  suited  them";  unfortunately,  he  did  not  mention  which 
fish  species  were  used  as  food. 

Other  crab  genera  found  in  diet-remnants  of  Lepidochelys  kempii  in¬ 
clude:  Palynichus  (Lady  crab),  Portunus  (Velvet  crab),  Hepatus  and  Pan- 
opeus . 


SIZE  AND  WEIGHT 

Lepidochelys  kempii  is  regarded  as  the  smal lest  of al 1  marine  turtle 
species.  Marques  et  al .  (196?)  tagged  272  adult  females  during  several 
days  in  May  and  June  at  the  Tamaulipas  nesting  beach  and  found  carapace 
lengths  ranging  from  54  cm  to  78  cm.  The  majority  were  between  60-69  cm 
(206  specimens)  in  length.  There  is  not  much  difference  in  size  between 
males  and  females.  Pritchard  et  al,  (1973)  gives  the  carapace  lengths 
of  4  males  respectively  as  72,  66,  66  and  53.5  cm.  The  weight  of  these 
4  turtles  were  39*  38.5,  33  and  19*5  kg  respectively.  Information  con¬ 
cerning  growth  rates  in  the  species  are  scarce.  Two  specimens  found  at 
St.  Walton  Beach  (Florida)  and  kept  in  captivity  in  the  Gulfinarium  there 
were  fed  a  cut  fish  diet.  At  capture  the r id  1 eys  were  26  cm  (3178  grams) 
and  27.9  cm  in  length  (2838  grams).  After  316  days  the  first  juvenile 
measured  30.5  cm  (and  weighed  4767  grams),  wh i 1 e  the  other  one  after  330 
days  was  only  29.4  cm  in  length  (and  weighed  4100  grams).  One  year  later 
the  latter  ridley  had  a  carapace  length  of  34  cm  and  a  weight  of  5916 
grams  (Caldwell,  1962).  Marquez  (1972)  also  carried  out  some  studies  on 
growth  rates  for  Kemp's  Ridley  on  captive  hatchlings  and  tagged  adult 
females.  The  data  for  the  young  turtles  show  that  they  grew  87  mm  the 
first  year,  117  mm  the  second  year  and  111  mm  the  third  year.  In  adult 
females,  he  found  an  annual  growth  rate  from  32.6  mm  in  1 966  to  37.3  mm 
in  1967. 
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Young  Kemp's  Ridleys  seem  to  have  the  fastest  growth  rate  of  all 
marine  turtles.  This  assertion  ismore  or  less  supported  bydata  obtained 
by  Casas-Andrew  (1971).  From  a  sample  of  100  hatchlings,  measured  and 
weighed  three  days  after  emergence,  he  recorded  an  average  total  length 
of  7.15  cm  and  an  average  weight  of  23.3  grams;  23  days  after  birth  he 
found  an  average  length  of  7.71  cm  and  an  average  weight  of  27.7  grams, 
an  increase  of  nearly  6  mm  in  length  and  of  h.h  grams  in  weight. 

The  species  reaches  sexual  maturi  ty  when  the  carapace  length  is  about 
60  cm  and  the  animal  is  about  6  to  8  years  old.  After  having  reached 
this  stage,  the  annual  growth  rate  decreases  considerably.  Marquez  et 
at .  (1976)  assumes  an  average  growth  rate  after  reaching  sexual  maturity 
of  29  mm  a  year.  The  Bermuda  specimen,  caught  31  March  19^9,  weighed 
6750  grams.  The  turtle  was  brought  to  the  Government  Aquarium,  and  in 
August  1957  a  weight  of  18000  grams  and  a  carapace  length  of  hi  cm  was 
recorded  (Mowbray  et  al*  ,  1958). 


Fig.  h.  L»  kempiz  digging  a  body  pit. 


NESTING  BEACHES 

Nesting  of  Kemp's  Ridley  is  restricted  mainly  toa  small  lonely  beach 
along  the  Gulf  of  Mexico,  between  Barra  Ostionales  and  Barra  del  Tordo, 
principally  along  Barra  San  Vincente,  Barra  Calabazas  and  Barra  Coma 
(near  Rancho  Nuevo)  in  the  State  of  Tamaul ? pas ,  Mexico.  This  beach  has 
a  total  length  of  only  17.6  km.  Adjacent  environs  have  less  than  500 
i nhabi tants ,  whi 1 e a  high  road  isat  a  distance  of  23  km.  (Marquez,  1976a). 
The  beach  is  fairly  wide,  covered  with  fine  white  sand,  and  with  rela¬ 
tively  little  difference  between  low  and  high  tide.  There  are  quite  a 
number  of  nest i ng  records  from  nearby  places,  north  and  south  of  this  main 
nesting  beach.  Scattered  nesting  occurs  on  the  coast  of  the  States  of 
Veracruz  (e.g.  Tuxpan,  Alvarado,  the  Tuxtlas  and  Coatzacoal cos)  and  Tabasco, 

Mexico.  Bacon  (1975)  assumes  that  Lepidochelys  kempii  may  possibly  nest 
in  Cuba,  but  there  are  no  data  available  from  that  area.  The  same  goes 
for  Venezuela;  hementions  the  occurence  of  Kemp 1 s  Ridley  in  coastal  Ven¬ 
ezuelan  waters  and  supposes  that  nesting  probably  takes  place  in  small 
numbers,  but  nesting  beaches  of  the  species  from  that  region  have  not  been 
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documented.  One  reliable  record  of  a  ridley  nesting  in  the  Caribbean  is 
known.  On  28  May  1966  a  fema 1 e  was  tagged  at  Barra  San  Vincente,  Mexico, 
and  released.  That  same  female,  with  tag  number  A- 1117  was  discovered 
on  16  June  1971  at  a  Caribbean  beach  about  48  km  east  of  Santa  Marta, 
Magdalena,  Colombia,  a  distance  of  5400  km  from  the  tagging  point.  The 
beach  has  an  average  width  of  25"30  m,  bounded  by  palm  trees  and  without 
real  dunes.  There  isa  strong  surf  and  the  sand  i s  of  a  medium-coarseness. 
The  beach  is  covered  with  logs,  stumps  and  other  flotsam.  Other  marine 
turtles  nesting  at  the  same  beach  include  Caretta  caretta 3  Dermochelys 
coriacea 3  Chelonia  mydas  and  Eretmochelys  imbrioata  (Chavez  et  al.  3  1  974)  . 


There  are  not  many  reliable  nest 
along  the  Gulf  of  Mexico.  However,  a 
numbers  to  Texas,  especially  Padre  I s 1 
to  extensive  egg  collection  (Lund,  1 
nature  lovers  (later  ass i sted  by  sc i ent 
to  a  beach  at  Padre  Island  inanattempt 
ha tch 1 i ng  was  found  (Adams,  1966).  On  1 
ley  in  many  years  was  found  nesting  at 
be  one  of  the  79  juveniles  released  in 
SERVAT I  ON  SUGGESTIONS") . 


ing  records  from  American  States 
t  one  time  ridleys  came  in  large 
and,  but  they  were  extirpated  due 
974).  Starting  in  1963  American 
ists)  brought  eggs  from  Tamaulipas 
at  restocking.  In  1964  the  first 
3  May  1974,  the  first  Kemp's  Rid- 
Padre  Island.  It  is  believed  to 
1966  (see  also  "DECLINE  AND  C0N- 


Fig.  5.  A  female  digging  a  nesting  cavity  at  a  beach  near 
Rancho  Nuevo,  Mexico. 

NESTING  PERIODS,  NESTING  PROCESS,  CLUTCH  SIZE  AND  INCUBATION 

Nesting  in  Tamaulipas  occurs  between  mid-April  and  mid-July  with  a 
peak  in  May.  The  females  come  ashore  during  daylight,  which  is  unique 
among  marine  turtles.  Casas-Andreu  (1974)  noticed,  that  nesting  usually 
takes  place  between  O83O  hrs.  and  I83O  hrs.;  however,  during  arribadas 
(=  mass  nesting),  normally  commencing  in  daytime,  females  may  continue 
laying  into  the  night.  The  nesting  female  in  Colombia  was  discovered 
around  mid-June  and  thefirst  ridley  nesting  at  Padre  Island  around  mid- 
May  . 
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The  nest  i ng  process  of  Lepidochelys  kempii  does  not  differ  from  that 
of  L .olivacea,  except  that  Kemp 1 s  Ridley  prefers  daylight .  After  emerging 
from  the  surf,  the  female  moves  stra ight across  the  beach  pausing  occasion¬ 
ally,  until  a  suitable  site  is  found.  The  sand  is  tested  by  pushing  the 
snout  into  it;  the  nest  site  finally  is  selected  in  loose  sand  (Carr, 
1963),  usually  at  a  distance  between  15  “30  m  from  the  high-tide  mark 
(Casas-Andreu ,  1970).  After  digging  a  shallow  body  pit  (10-15  cm  depth) 
by  using  both  front  and  hind  flippers  (Fig.  A)  the  female  starts  digging 
a  nesting  cavity  with  her  hind  flippers,  while  the  front  flippers  are 
anchored  (Fig .  5) . 

Digging  proceeds  until  the  tips  of  the  hind  flippers  loose  contact 
wi th  the  bottom  of  the  cavity;,  at  this  poi nt  the  front  part  of  the  female, 
now  breathing  heavily,  is  raised  up  (Fig.  6).  The  depth  of  the  nest 
cavity  varies  from  36-40  cm  (Casas-Andreu,  1971  and  1 974)  ;  maximum  depth 
A5  cm,  diameter  of  nest-opening  1 5~20  cm,  maximum  width  20-25  cm  (Mar¬ 
quez  et  al. ,  1 973) • 


Fig.  6.  After  digging  is  finished,  the  front  part  of 
the  female  is  somewhat  raised  up. 

The  female's  eyes  remain  open  while  digging,  but  during  egg  laying 
she  closes  them.  Oviposition  does  not  take  long;  one  to  three,  sometimes 
four,  eggs  are  dropped  into  the  nest  at  one  time  (Fig.  7).  Pritchard 
et  at.  (1973)  recorded  an  egg  laying  period  of  only  12  minutes.  After 
laying  is  completed,  the  nest  cavity  is  filled  with  sand  by  using  the 
hind  flippers.  The  sand  overthenest  iscompressed  with  the  sides  of  the 
carapace/plastron;  after  this,  sand  is  thrown  backwards  over  the  nesting 
place  wi th  front  and/or  hind  flippers.  An  extensive  description  of  the 
nest i ng  process  of  Lepidochelys  i s  g i ven  in  my  paper  on  L.  olivacea  (Zwin- 
enberg,  1976).  Nesting  at  Tamaul i pas  usual ly  takes  place  during  a  rather 
strong  north  wind.  During  the  egg-laying  process  the  head  of  the  female 
usually  points  inland  (Fig.  8).  The  time  between  leaving  the  sea  for 
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nest ing  and  return  varies  from  45“ 55  minutes.  The  species  usually  breeds 
each  year  and  lays  2-3  clutches  of  eggs  during  the  nesting  season. 

The  clutches  vary  from  51  to  1 85  eggs;  the  first  clutch  comprises 
up  to  185  eggs  and  the  third  from  51  to  110.  Pritchard  et  al.  (1973) 
counted  19  clutches  on  a  beach  near  Rancho  Nuevo  in  1968  and  found  that 
the  number  of  eggs  ranged  from  93  to  135  (+  116),  while  73  clutches  found 
in  May  1970  at  the  same  beach  contained  80  to  13*+  eggs  (only  1  nest  con¬ 
tained  54  eggs).  The  "ping-pong  ball"  shaped  eggs  are  always  white. 
Casas-Andreu  (1970)  mentions  an  average  of  100  eggs  in  a  clutch. 


Fig.  7.  A  female  L.  kempii  just  laid  the  first  eggs. 

Information  concerning  intervals  between  nesting  periods  is  not 
copious;  there  are  indications  that  this  normally  varies  from  about  20 
to  30  days.  Marquez  et  al .  (1967)  recorded  the  following  data  on  a  few 
nesting  females  at  Rancho  Nuevo: 


Tag  No. 

Tag  Date 

Renested 

No.  eggs 

1  nterva 1 
(in  days) 

A-1290 

3  May  67 

- 

none  recorded 

- 

A-1290 

- 

22  May  67 

97 

20 

A-1297 

15  May  67 

- 

132 

- 

A-1297 

- 

7  June  67 

none  recorded 

24 

A-1305 

1 5  May  67 

- 

136 

- 

A-1305 

- 

7  June  67 

none  recorded 

24 

A-1 41 5 

7  June  67 

- 

? 

- 

A-1415 

- 

8  June  67 

? 

1 

A-1 429 

7  June  67 

- 

? 

- 

A-1 429 

- 

17  July  67 

108 

42 
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Vargas  Mo! mar  (1973)  gives  the  following  intervals  (in  days)  for 
9  females  found  nesting  twice  near  Rancho  Nuevo:  11,  41  ,  30,  29,  46,  1, 
29,  30  and  30. 

Incubation  takes  from  50  to  70  days.  Pritchard  et  al.  (1973)  found 
that  most  of  the  1664  eggs  watched,  emerge  between  53  and  56  days.  Adams 
(1966)  noticed  the  first  hatchling  out  of  350  eggs  transplanted  (likely 
within  24  hours  after  laying)  in  1964  to  Padre  Island  on  the  56th  day 
after  transplanting  and  four  more  on  the  57th  day.  The  next  day  (the 
58th  day  after transpl ant i ng)  there  were  15  more  hatchlings  obtained.  In 
1965  he  found  20  hatchlings  out  of  850  transplanted  eggs  after  49  days, 
4  after  51  days  and  another  17  after  53  days.  A  few  were  found  on  the 
50th  day  after  transplanting.  A  total  of  64  hatchlings  were  counted  out 
of  1200  transplanted  eggs  in  2  years;  not  many,  but  it  is  possible  that 
a  number  of  hatchlings,  emerging  at  night,  escaped  attention.  Casas- 
Andreu  (1970)  gives  an  average  incubation-period  of  about  50  days;  he 
found  that  the  average  temperature  inside  the  nest  was  29°C. 


Fig.  8.  An  'arribada'  at  Barra  Coma.  The  female's  head  does  not 
usually  point  to  the  sea  during  oviposition. 


HATCHLINGS  AND  HATCHING  PERCENTAGES 

Hatching  normally  takes  place  between  0200  and  0900  hrs.  (Casas- 
Andreu,  1970).  Adams  (1966),  although  not  describing  the  exact  hour  of 
hatching,  makes  clear  that  emergence  takes  place  during  thenight.  Hatch¬ 
lings  have  a  carapace  length  from  40-50  mm,  while  the  width  is  somewhat 
smaller,  between  30-40  mm.  Conant  (1958)  and  others  record  carapace 
lengths  within  these  limits.  An  egg-tooth  is  present  at  hatching,  like 
in  all  other  marine  turtles;  it  may  persist  for  40-50  days  (Pritchard 
et  al,  ,  1 973) . 

The  three  long i  tud  i na 1  keels  of  the  carapace  shields  are  clearly  vis¬ 
ible  in  Fig.  9.  The  manner  in  which  the  young  turtles  penetrate  through 
the  sand  covering  the  nest  has  been  described  for  Dermoehelys  eoviaeea 
(Zwinenberg,  1974),  and  applies  for  Lepidoehe lys  kernpii .  According  to 
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Pritchard  et  al .  (1973)  the  following  can  be  added  to  that  mechanism  of 
emergence:  "1-3  days  before  the  nest  erupts,  the  sand  immediately  above 
the  egg  cavi ty  drops ,  so  as  to  form  a  shallow  depression  in  the  surface". 

In  contrast  with  other  marine  turtles,  individual  hatchlings  are 
frequently  observed  in  L.  kempii ,  e.g.  by  Adams  ( 1 966) . 

Eggs  transplanted  have  a  hatching  success  of  about  70%,  while  in 
non-transplanted  nests  about  90%  hatch.  However,  hatch 1 ings  of  so-cal led 
semi -control  led  nests  have  a  much  greater  chance  to  reach  the  sea  as 
hatchlings  from  nests  incubated  under  natural  conditions.  The  young 
turtles  of  the  latter  areattacked  immediately  after  emergence  by  a  num¬ 
ber  of  predators,  such  as  birds  and  crabs. 


Fig.  9.  Hatchlings  of  L.  kempii  at  a  beach 
near  Rancho  Nuevo. 


In  1969  protect  ion  was  given  toa  total  of  10,000  females  of  Lepido- 
ohelys  kempii  visiting  "Barra  Coma"  (Tamaul ipas) .  Altogether  37,690 eggs 
were  kept  under  observation  during  incubation.  A  loss  of  only  6%  was 
obtained  and  35,^28  hatchlings  reached  the  sea.  However,  in  1970  only 
2,000  females  arrived  at  the  same  beach  to  nest  (also  between  April  and 
August).  A  total  of  32,620  eggs  were  kept  under  observation  this  time, 
but  a  mortal i ty  of A2%  was  observed.  Only  19,7^8  hatchl ings  were  obtained 
of  which  2%  died  after  hatching,  and  19,353  were  released  (Casas-Andreu, 
1971). 


TAGGING  RESULTS  AND  TAGGING  PROBLEMS 

One  is  always  anxious  to  learn  exactly  where  turtles  remain  after 
they  leave  the  nesting  beach,  so  that  if  necessary  adequate  conservation 
measures  could  be  taken.  To  study  migratory  habits  and  population  bi¬ 
ology  tagging  programs  are  initiated.  As  a  consequence  of  the  limited 
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breeding  range  of  Kemp's  Ridley  (nearly  the  entire  breeding  population 
nests  on  the  coast  of  Tamaulipas,  Mexico  .....the  only  time  tagging  can 
take  place)  tagging  must  be  carried  out  in  Mexico. 

The  following  summaries  (Fig.  10,  11  and  12)  are  gathered  from  data 
of  Chavez  (1967),  Marquez  et  at .  (1967) ,  Vargas  Molinar  (1973)  Pritchard 
et  at,  (1973)  and  Chavez  et  at,  (197*0. 


Year 

April 

May 

June 

July 

Total 

1966 

2 

255 

25 

3 

285 

1967 

- 

69 

200 

3 

111 

1968 

2 

240 

79 

- 

321 

1969 

- 

- 

- 

- 

160 

1970 

- 

104 

8 

- 

112 

Fig.  10. 

The  number  of 

f ema 1 es 

tagged  at 

beaches 

near 

Rancho  Nuevo, 

Tamaulipas,  between  1966  and  1970.  The  monthly  data  for  1969 
are  uncertain  and  therefore  not  included. 

Of  a 

total  of  1038  specimens 

tagged  between  1966  and 

1969  only  51 

specimens  were  recaptured  outside  the  tagging  location  (k.31%);  30  spec¬ 
imens  (58 . 8%)  were  found  in  coastal  waters  of  the  U.S.A.,  while  the  re¬ 
maining  turtles  remained  near  the  Mexican  coasts. 


Tag  No. 

Tag  Date 

Recapture 

date 

Location  of  recapture 

Days 

elapsed 

Distance 
covered  ( krq) 

A- 1049 

6  May  66 

8  Aug .  66 

Barra  dos  Bocas,  Tabasco, 

Mex i co 

63 

- 

A- 1 1 1 6 

28 

May  66 

10  Feb.  68 

14  km  south  of  Soto  La 
Marinaf  Thamaulipas,  Mexico 

623 

47 

A-1117 

28 

May  66 

16  June  71 

48  km  east  of  Santa  Marta, 
Magdalena,  Colombia 

1848 

5400 

A-1133 

31 

May  66 

3  Aug .  66 

Vermillion  Bay,  La. 

65 

- 

A-1142 

31 

May  66 

12  April  70 

Barra  de  Chachalacas, 
Veracruz,  Mexico 

1411 

469 

A-1145 

31 

May  66 

5  Feb.  69 

Aransas,  Texas 

980 

428 

A-1158 

31 

May  66 

1 8  Aug .  66 

near  Ciudad  del  Carmen, 
Campeche,  Mexico 

80 

— 

A-1180 

31 

May  66 

2  July  66 

near  Freeport,  Texas 

32 

- 

A- 1209 

31 

May  66 

26  Aug.  66 

near  Alvarado,  Veracruz, 

Mex i co 

88 

±560 

A-1212 

31 

May  66 

26  July  66 

37  km  east  of  Cameron,  La. 

57 

- 

A-1214 

31 

May  66 

7  Oct.  66 

■si .  Dernieres,  La. 

132 

- 

A- 1244 

31 

May  66 

29  July  67 

near  Galveston,  Texas 

432 

893 

A- 1240 

31 

May  66 

10  Aug.  66 

.41  km  off  the  coast  of 

Texas  (near  Freeport) 

72 

A- 1253 

31 

May  66 

7  Oct.  66 

near  Empire,  Mississippi 
Delta,  La. 

132 

A- 1256 

31 

May  66 

1  March  68 

Mississippi  Delta,  La. 

639 

1525 

A-1271 

16 

June  66 

29  July  68 

off  the  Louisiana  coast 

774 

1674 

A- 1279 

16 

June  66 

18  July  66 

Aquada  Is! .,  Campeche,  Mexico 

33 

1060 

A- 1300 

15 

May  67 

18  July  67 

off  the  Louisiana  coast 

64 

1311 

A- 1330 

22 

May  67 

17  March  68 

Aquada  Is!.,  Campeche ,  Mex i co 

299 

1060 

A-1351 

15 

May  67 

31  Aug.  67 

Barataria  Bay,  La. 

108 

1441 

A-1376 

7  June  67 

27  Aug.  67 

off  the  Louisiana  coast, 
Terrebonne  Bay 

81 

1395 
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Tag  No. 

Tag  Date 

Recapture 

Location  of  recapture 

Days 

Distance 

date 

elapsed 

covered  (kn$ 

A-U35 

7  June 

67 

27  Aug.  67 

off  the  Louisiana  coast, 
Terrebonne  Bay 

81 

1395 

A- 1437 

7  June 

67 

3  March  68 

Tampico,  Tamaul i pas , Mex i co 

269 

108 

A-1496 

8  June 

67 

11  July  67 

Horn  Island,  Louisiana 

33 

1748 

A-4502 

8  June 

67 

11  Nov.  67 

Mississippi  Delta,  La. 

156 

1525 

A-4507 

8  June 

67 

22  Jan.  68 

near  Morgan  City,  La. 

228 

1283 

A-4508 

8  June 

67 

8  July  67 

San  Pedro  River,  Campeche, 
Mexico 

30 

963 

A-4524 

8  June 

67 

8  Feb.  68 

near  Winelsland  Pass,  La. 

2kS 

1664 

A-4542 

9  June 

67 

10  July  67 

Disiplinas,  Campeche,  Mexico  31 

1060 

A-4565 

9  June 

67 

8  Feb.  68 

near  Soto  La  Marina, 
Tamaulipas,  Mexico 

2kk 

47 

A-4641 

23  May 

68 

11  July  68 

near  Alvarado,  Veracruz, 
Mex i co 

49 

563 

A-4903 

23  May 

68 

1 1  Aug .  68 

Callou  Bay,  Louisiana 

80 

1265 

A-4915 

23  May 

68 

6  Sept.  68 

off  the  Louisiana  coast 

106 

1488 

A-4987 

23  May 

68 

12  July  69 

Breton  Sound,  La. 

415 

1618 

A-4999 

23  May 

68 

24  Sept.  68  near  Eugene  Island,  La. 

124 

1358 

Fig.  11. 

All 

specimens  were  tagged  near  Rancho  Nuevo, 

Tamau 1 i pas ,  Mex i co . 

Female 

A-1 142  was 

seen  again  near  Rancho  Nuevo  on  21 

June  1968, 

after 

751  days;  female  A- 1351  was  observed 

at  the  beach  where 

she 

was  initially  tagged  on  23  May  1968, 

after  373  days;  fe- 

male  A 

-1376  and  A- 

■1435  probably  made  the  journey  together. 

Fig.  12. 

The 

following  records  give  an  impression  of  renesting 

activities 

of  tagged  females 

of  Lepidoohelys  kernpii . 

All  specimens  were 

tagged  and  recaptured  near  Rancho  Nuevo,  Tamaulipas 

,  Mexico. 

Tag  No. 

Tag  Date 

Renesting  Date 

Passed  Days 

A-1017 

4  May  66 

22  May  68 

748 

A- 1 1 08 

15  May  66 

16  May  68 

731 

A-1115 

28  May  66 

21  June  68 

754 

A~1 1 42 

31  May  66 

21  June  68 

751 

A-1147 

31  May  66 

21  June  68 

751 

A-1154 

6  May  66 

2  May  70 

1456 

A-1163 

31  May  66 

23  May  68 

723 

A-1170 

1 1  May  66 

16  May  70 

1465 

A-1263 

4  June  66 

2  May  70 

1458 

A-1316 

1 5  May  67 

23  May  68 

373 

A- 1351 

15  May  67 

23  May  68 

373 

A- 1488 

8  June  67 

1  May  70 

1057 

A-4468 

1969 

2  May  70 

A-4506 

8  June  67 

23  May  68 

352 

A-4605 

21  June  68 

1  May  70 

679 

A-4849 

23  May  68 

2  May  70 

709 

A-4916 

1969 

2  May  70 

** 

No.  A-1263  also  renested  near  Rancho  Nuevo  8  June  1 967 •  No.  A- 1 351  had 
grown  13  mm  in  the  period  between  tagging  and  recapture  dates. 
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The  conclusion  drawn  from  these  data  Is  that  mature  females  of  Le- 
■pidochelys  kerrrpii  remain  within  the  Gulf  of  Mexico.  Between  nesting 
per iods  many  females  migrate  to  northern  coastal  waters,  usuallyto  Louis¬ 
iana,  and  less  frequently  to  more  southern  waters,  to  theMexican  States 
along  the  "Bahia  de  Campeche"  in  the  southern  part  of  the  Gulf,  usually 
Campeche  (see  Fig.  13).  Both  of  these  areas  are  important  feeding  grounds. 
Many  recovered  ridleys  were  caught  in  shrimp  trawls  and  a  few  in  shark 
nets  (Pritchard  et  at .,  1973)*  The  turtles  seem  to  remain  within  a  few 
kilometers  of  the  shore;  many  were  captured  in  shallow  coastal  waters  and 
it  is  possible  that  adults  hardly  ever  swim  to  open  sea. 


i  » * 


13. 


Migration  routes  within  the  "Gulf  of  Mexico"  and  a  number  of 
recapture  sites  indicated  as  (after  Vargas  Mol  i nar ,  1973) 


1  =  Florida 

2  =  Alabama 

3  =  Mississippi 
A  -  Louisiana 

5  =  Tamaul ipas 


6  =  Veracruz 

7  =  Tabasco 

8  =  Campeche 

9  =  Yucatan 

3^=  Padre  Island  (hatchery) 
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Fig.  11  gives  an  Indication  of  the  speed  with  which  rldleys  travel. 
The  turtle  with  tag  number  A-IA96  bridged  a  distance  of  17^8  km  in  33 
days,  which  means  that  it  had  traveled  with  an  average  speed  of  nearly 
53  km  per  day.  This  is  except ional .  It  is  possible  that  this  speed  was 
influenced  by  the  current  within  the  Gulf  of  Mexico.  The  average  speed 
of  the  turtles  normally  is  between  18-37  km  per  day. 


A  number  of  marine  turtle  specialists  gave  their  opinion  on  the 
problem  of  tag  loss  after  I  concluded  my  paper  on  Lepidochetys  otivaoea 
(Zwinenberg,  1978),  in  which  this  was  briefly  discussed.  Tow  (1977) , 
State  Director  for  Fisheries,  Malaysia,  mentions  the  successful  appli¬ 
cation  of  orange  colored  plastic  cow  tags  intagging  programs  of  Leathery 
turtles  ( Dermoahelys  coriacea) .  Nearly  10,000  tags  were  applied  be¬ 
tween  1987  and  1976  and  only  a  few  turtles  were  found  with  enlarged 
holes  on  the  right  flipper  indicating  the  loss  of  the  tag.  However,  it 
is  possible  that  these  were  due  to  tags  removed  by  individuals  (as  a 
souvenir)  as  was  established  in  1972.  A  plastic  cow  tag  has  the  follow¬ 
ing  advantages  over  a  metal  monel  tag:  a.  it  is  easy  to  apply;  b.  it 
can  be  secured  firmly  on  the  flipper;  c.  it  does  not  corrode;  d.  it  can 
be  color  coded  and  printed.  Green  (1977)  also  used  plastic  tags,  but 
found  that  they  became  covered  with  a  filamentous  green  alga  within  a 
month  making  the  number  unreadable.  In  the  same  tagging  program  metal 
tags  are  also  used.  Using  a  double  tagging  system  showed  advantages  and 
disadvantages.  Plastic  tags  are  fixed  outside  the  flipper  and  can  be 
seen  without  disturbing  the  turtles,  where  as  the  metal  ones  join  inside 
the  flesh  andean  only  be  observed  by  catching  the  turtles.  I  would  think 
than  an  advantage  of  plastic  tags  would  be  that  different  colors  for  each 
nesting  beach  or  each  nesting  season  could  be  used.  The  double  tagging 
system  is  currently  still  in  use.  Mrosovsky  (1976)  mentions  the  recent 
use  of  the  similar  double  tagging  system  on  Green  Turtles  (Chelonia  mydas) 
at  Sabah,  Malaysia.  Rainey  (1977)  seems  to  have  some  success  by  cutting 
coded  notches  in  the  marginal  bones.  After  two  years  the  notches  had 
partly  healed,  but  the  numerical  code  remained  discernable.  I  doubt  if 
this  system  is  useful,  since  if  a  fisherman  catches  the  turtle  or  it 
washes  ashore  ata  beach  where  marine  turtle  specialists  are  absent  the 
notches  may  go  unnoticed.  The  system  could  be  of  some  use  to  study  nest¬ 
ing  intervals  and  frequencies  at  the  same  or  adjacent  beaches,  but  only 
by  experts.  Balazs  (1977)  has  used  3000  specially  produced  inconel  tags. 
However,  results  of  their  useful  1  ness  are  not  yet  available.  Time  will 
tel  1  if  they  are  corrosion  resistant. 

DECLINE,  CONSERVATION  SUGGESTIONS 

For  many  years  the  breed i ng  location  of  Kemp's  Ridley  rema i ned  un¬ 
known  .  In  1961  a  film  was  shown  at  a  meet i ng  of  herpetolog i sts  in  Austin, 
Texas,  made  by  a  Andres  Herrera,  an  eng i neer  of  Tampico,  Mexico.  The 
f  i  1m  showed  the  mass  nesting  emergence  ("arribada")  of  Lepidochelys  kempii 
at  a  place  near  Rancho  Nuevo ,  Tamaulipas,  Mexico.  It  was  made  18  June 
1947 ,  but  went  unnoticed  by  special i sts  until  it  was  shown  in  1961.  Carr 
(1963)  ♦  who  looked  for  that  breeding  beach  for  many  years,  without  success, 
saw  the  film  and  made  inquieries  as  to  its  location.  It  is  plausible, 
that  at  the  time  the f i 1m  was  taken  about  10,000  females  were  nesting  at 
that  beach.  "The  traffic".  Prof.  Carr  describes,  "is  so  dense  through 
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the  mile-long  site  of  maximum  emergence,  that  the  eggs  laid  by  a  turtle 
are  often  dug  up  by  one  nesting  a  little  later".  It  is  calculated,  that 
in  19^7  about  40,000  females  came  ashore  to  lay  eggs.  Arribadas  have 
decreased  considerably  since  that  time.  In  1 969  protection  was  given  to 
a  total  of  1 0,000  females  at  Barra  Coma  (Tamaul i pas) (Casas-Andreu ,  1971), 
which  could  indicate  that  the  nesting  population  was  about  5000  females, 
if  they  nested  twice  per  season.  In  1970  a  total  of  only  2000  females 
came  ashore  to  nest  at  the  same  Mexican  beach.  No  real  arribadas  were 
noticed,  probably  due  to  the  rough  weather  between  April  and  August  of 
that  year.  The  world  population  of  female  L.  kempii  that  year  was  es¬ 
timated  between  5,000  and  10,000  (Honegger,  1970).  Carr  (1977)  mentions 
a  total  mature  population  of  10,150  specimens  for  1 970.  In  1975  Honegger 
assumed  (relying  on  information  of  Pritchard  et  al.9  1973)  that  perhaps 
only  between  2500  and  5000  mature  females  still  exi  st .  Honegger  (1975)  states 
"Since  1963  arribadas  have  dwindled  toa  few  thousand  and  today  may  some¬ 
times  number  only  several  hundreds".  Carr  (1977)  estimates  that  the 
nesting  arrival  at  Rancho  Nuevo  of  Lepidoehelys  kempii  in  197^  numbered 
about  1200  females.  The  decrease  in  the  number  of  females  at  the  beaches 
near  Rancho  Nuevo  during  the  past  years  is  also  perceptible  in  Fig.  14. 
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Fig.  14.  Estimated  nesting  arrivals  ( arribadas )  of  Lepidoehelys  kempii 
between  1966  and  1970  at  beaches  near  Rancho  Nuevo,  Tamps., 
Mexico  (after  Vargas  Molinar,  1973). 


A  -  April  M  =  May  J  =  June 
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What  are  the  reasons  for  this  severe  decline?  The  greatest  damage 
to  the  population  is  caused  by  man.  Unlimited  harvesting  of  eggs  and 
killing  of  nesting  females  for  leather  thinned  out  the  population  con¬ 
siderably.  Adams  (1966)  visited  the  nesting  beaches  near  Rancho  Nuevo 
in  1964.  "We  got  to  the  beach  about  noon",  he  says,  "and  it  was  crowded 
with  people  waiting  for  the  turtles.  The  beach  was  patrolled  day  and 
night  by  natives  on  bicycles,  on  foot,  horseback  and  on  donkeys".  In 
1966  turtle  camps  were  set  up  by  the  Mexican  Government  to  protect  eggs 
and  nesting  females.  A  number  of  Marines  and  Infantry  soldiers  patrolled 
the  nesting  beaches  and  guarded  the  camp,  where  eggs  were  transplanted 
(carried  out  within  24  hours  after  laying.  Movement  of  eggs  older  than 
24  hours  usually  results  Intheir  fai lure  todevelop  -  Hendrickson,  1973). 
Only  1265  Kemp' s  Rid  leys  were  protected  in  1 966  and  29,937  eggs  were  trans¬ 
planted  (Bustard,  1972).  More  camps  to  be  controlled  by  soldiers  were 
established  from  1 967  on.  However,  in  1972  the  budgetary  allocation  for 
turtle  camps  (including  the  Pacific  beaches  where  L.  olivaoea  nests)  was 
not  sufficient.  In  that  year  a  new  Federal  Fisheries  Law  became  active 
(vide  Zwinenberg,  1976)  and  It  was  necessary  to  place  groups  of  6  to  1 1 
armed  soldiers  at  each  turtle  camp,  because  itwas  assumed  that  now  only 
armed  poachers  would  seize  the  opportunity.  Only  310  nests  were  trans¬ 
planted  to  hatcheries  (turtle  camps)  and  about  13,000  hatchlings  crawled 
down  the  beach  to  enter  the  sea.  The  capturing  of  Kemp's  Ridleys  today 
is  prohibited,  as  well  as  the  taking  of  eggs.  The  clandestine  catch  is 
est imated  at  500  specimens  annually  (Marquez , 1 976a) .  The  Mexican  Govern¬ 
ment  however,  still  gives  permi ss ion  to  ki  1 1  ridleys  for  commercial  pur¬ 
poses,  as  was  done  in  1970.  A  serious  problem  is  the  drowning  and  capture 
of  ridleys  in  shrimp  trawls  (especially  along  the  Gulf  coasts  of  Texas, 
Louisiana,  Mississippi ,  Alabama  and  Florida  - Balazs ,  1976).  Shrimp  fish¬ 
ing  is  also  intensive  in  Mexican  coastal  waters.  At  times  ridleys  also 
get  entangled  in  shark  nets  (Pritchard  et  al.9  1973). 

Its  very  restricted  d istr i but  ion  and  the  fact  that  the  species  main 
breeding  population  comes  ashore  at  one  nesting  beach,  makes  Kemp's  Rid¬ 
ley  particularly  vulnerable.  Exploitation  of  a  commercial  nature  must 
be  totally  prohibited  at  all  times,  as  was  suggested  by  several  marine 

turtle  special ists. 

The  species  is  listed  in  Appendix  I  of  the  Convention  on  Interna¬ 
tional  Trade  in  Endangered  Species  of  Wild  Fauna  and  Flora,  drawn  up  in 
1973.  Each  country  that  ratifies  the  convention  must  take  the  necessary 
legal  and  administrative  steps  to  implement  the  convention.  The  United 
States  d id  rat i fy  the  convention,  but  Mexico  -  the  most  important  country 
in  regards  to  the  future  of  Lepidoohelys  kempii  -  did  not!  On  15  Novem¬ 
ber  1976,  Paraguay  ratified  that  convention  as  the  34th  country.  Rati¬ 
fying  means  that  all  trade  ( in  meat ,  ski  ns ,  shel  1  s , manufactured  products) 
in  species  on  Appendix  I  requires  both  an  export  permit  from  the  country 
of  origin  and  an  import  permit  from  the  country  of  destination.  However, 
countries  that  have  ratified  have  agreed  not  togrant  import  permits,  un¬ 
less  the  species  of  Appendix  I  are  not  to  be  used  for  commercial  purposes. 
In  November  1976,  at  the  conference  in  Berne  (Switzerland),  participated 
in  by  the  countries  that  ratified  the  Convention,  all  species  of  marine 
turtles,  except  the  Flatback  ( Chelonia  depressa)  from  Austral i an  waters, 
were  placed  on  Appendix  I.  Trade  is  also  allowed  in  green  turtle  pro¬ 
ducts,  if  it  can  be  documented  that  these  products  come  from  Green  Tur- 
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ties,  (Chelonia  mydas)  originating  in  Australian  waters  or  in  captive 
mariculture  (anon,  1977). 

In  previous  papers  inthis  ser ies  on  mar i ne  turtles  I  have  discussed 
the  damage  caused  by  natural  predators,  such  as  coyotes,  crabs  and  birds 
of  prey  (Zwinenberg,  197**,  1975,  1976).  The  same  appl  ies  for  Lepidoehelys 
kempii.  Coyotes,  particularly,  destroy  a  considerable  number  of  nests. 
These  predators  are  waiting  on  the  beach  and  start  digging  up  the  eggs 
as  the  females  turn  and  head  for  the  sea. 

The  "Red  Data  Book"  (Honegger,  1975)  lists  Kemp's  Ridley  as  "En¬ 
dangered",  whi  le  Hendrickson  (1973)  even  speaks  of  "severely  endangered". 
Pritchard  et  al.  (1973)  finds  it  a  "serious  threatened  species".  Carr 
(1977) >  in  his  alarming  letter  to  Sir  Peter  Scott,  Chairman  of  the  Sur¬ 
vival  Service  Commission  of  the  I.ILC.N.  is  very  pessimistic  about  the 
future  of  the  species.  He  calculated  that  in  197**  the  total  mature  pop¬ 
ulation  of  Leptdochelys  kempii  numbered  less  than  5000  specimens.  Carr 
(1977)  states  further  "....if  present  conditions  continue  itwill  short¬ 
ly  -  in  two  years  perhaps,  or  three,  or  five  -  be  gone". 

The  following  conservation  measures  could  poss i b 1 y  secure  the  future 
of  this  unique  marine  turtle: 

a.  effective  protect  ion  of  natural  rooker ies  at  the  beaches  near  Rancho 
Nuevo,  Tamaul i pas,  Mexico, 

b.  excluding  of  all  shr  imp  trawl  ers  from  a  zone  10-15  km  seawards  from 
the  nesting  beaches  at  Tamaul ipas  during  the  months  April  through 
August , 

c.  drafting  of  a  regulation  on  the  taki ng  of adu 1 ts  and  juveniles  during 
fishing  in  coastal  waters,  especially  near  feed  i  ng  grounds ;  turtles 
caught  are  often  killed  by  the  crews  of  fishing  boats,  because  the 
turtles  dodamage  to  nets  (Pritchard  et  dl .,  1973).  In  1977  fisher¬ 
men  rarely  caught  a  ridley,  due  to  the  small  population  remaining; 
however,  any  increase  in  population  size  as  a  result  of  protective 
measures  makes  regulations  in  the  future  absolutely  necessary, 

d.  extention  of  restocking  programs.  This  will  make  the  species  less 
vulnerable.  Such  a  program  was  establ i shed  at  Padre  Island  (Texas); 
in  1967  exactly  1,102  hatchl i ngs  were  rel eased  and  i n  1 97^  the  first 
ridley  was  found  nesting  there  (Lund,  197*0. 

ADDITIONAL  INFORMATION  ON  THE  STATUS  OF  LEPIDOCHELYS  OLIVACEA 

Since  my  paper  "The  01  i ve  Rid  1  ey ,  Lepidoehelys  olivaooa,  Eschscholtz, 
1829"  (Zwinenberg,  1976),  a  number  of  messages,  sometimes  encouraging, 
have  been  received. 

One  of  the  more  important  beaches  for  marine  turtles  in  Surinam  is 
Ei lant i ,  a  beach  within  theGalibi  reserve.  The  taking  of  eggs  or  killing 
of  turtles  has  been  prohibited  there  since  1969-  In  spite  of  this  strin¬ 
gent  measure  the  number  of  olive  ridleys  has  gradually  decreased.  Each 
year,  dur i ng June  and Jul y ,  the  females  come  ashore  in  three  waves  ("arri- 
badas") .  In  1969  more  than  500  females  were  arriving  during  a  single 
night.  In  1975  this  number  had  decreased  to  a  pathetic  k0.  However,  in 
1976  the  third  wave  amounted  to  105  individuals;  so  hopefully  the  olive 
ridley  population  may  be  saved  for  the  moment.  There  is  little  optimism, 
though,  s  i  nee  many  r  id  leys  wind  up  in  shrimp  nets ,  and  the  number  of  fishing 
vessels  increases  every  year  (Schulz,  1976). 
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In  western  Malaysia  "turtle  watching"  is  becoming  a  sizeable  Indus- | 
try.  Thousands  of  tourists  oonverge  on  nesting  beaches  (between  May  to 
September)  and  this  practice  is  even  promoted  in  travel  brochures.  For¬ 
tunately,  theMalayan  Nature  Society,  together  wi  th  the  Tour ist  Develop¬ 
ment  Corporation,  is  working  on  the  establishment  of  sanctuaries  on  the 
tourist  islands  of  Pangkorand  Penang,  where  L, olivacea  nests  oil,  1976). 

In  1976  protection  was  given  for  the  first  time  to  nesting  females 
of  L.  olivacea  at  Wheeler  Island  in  the  Maharadi  Delta  of  Orissa,  India. 
This  rid  ley  rookery  is  believed  to  be  the  world's  largest  of  its  kind. 
In  February ,  wi  thin  a  period  of  21  days,  158,161  olive  ridleys  were  marked. 
This  coastal  belt  is  now  under  the  Bhitar  Kanika  Sanctuary,  created  for 
protecting  mar ine  turtles  and  the  Sal t  Water  Crocod i  le  Crocodylus  povosus . 
The  turtle  however,  still  lacks  any  legal  protection  while  at  sea.  The 
egg  harvest  was  very  high  in  this  area  for  many  years;  in  1973  fifteen 
boat-loads  of  turtle  eggs  were  taken  to  Calcutta  for  food.  Each  boat  is 
estimated  to  hold  about  100,000  eggs.  This  practice  and  any  other  egg 
lease  practice  is  now  illegal  (Singh,  1977*  pers.  comm.). 

Mr.  Whitaker  ( 1 977 »  pers,  comm.),  of  Madras  Snake  Park  and  Trust 
Conservation  Center  (India),  wrote  that  about  125  nests  of  L.  olivacea 
were  replanted  in  1977.  At  the  end  of  March  about  10,000  were  released 
from  that  hatchery ;  he  states  that  "this  year's  average  seems  to  be  about 
60%  success". 

Finally  !  would  refer  to  the  data  of  Marquez  et  al .  (1976)  about  L. 
olivacea ;  itis  becoming  abundant  aga  in  along  the  Pacific  coast  ofMexico. 

The  important  nesting  beach  "La  Escobilla",  in  the  State  of  Oaxaca,  was 
visited  in  1974  by  90,000  females.  In  1975  arribadas  increased  to  about 
164,000  individuals,  it  was  estimated  thatover  400,000  nests  were  made. 
Over  7i  million  hatchlings  emerged.  Encouraging  numbers,  the  largest  in 
many  years!!! 
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Notes  on  the  Food  Habits  of  Kirtland's  Water  Snake, 

Clonophis  kirtlandi 

introduction 

Kirtland's  water  snake,  Clonophis  kirtlandi ,  is  a  small,  secretive 
snake,  both  fossorial  and  terrestrial,  with  a  limited  geographic  range 
in  the  east-central  United  States  (Conant,  1975).  As  is  with  many  small 
snakes  little  is  known  of  its  habits.  The  previous  most  important  studies 
of  its  life  history  are  Conant;  (1943) »  Smith  (1961),  and  Minton  (1972). 
Little  is  known  of  the  food  habits  of  this  species.  Food  items  found  in 
stomachs  of wi Id  caught  snakes  include  earthworms  (Conant,  1943;  Minton, 
1972)  and  slugs  (Conant,  1943).  Other  items  listed  by  Ditmars  (1939)  and 
Barbour  (1971)  include  insects,  frogs,  toads,  salamanders,  and  minnows. 
While  studying  morphological  variation  in  this  species,  I  had  the  oppor¬ 
tunity  to  maintain  several  in  captivity  for  varying  periods  of  time  (up 
to  one  year),  and  was  able  to  experiment  and  make  detailed  observations 
on  the  food  habits  of  this  species.  The  present  paper  reports  the  results 
of  those  experiments  and  observations. 

MATERIALS  AND  METHODS 

The  snakes  which  included  adult  males  and  females  were  maintained 
in  clear  plastic  containers.  The  snakes  and  all  food  items  offered  ex¬ 
cept  the  gold  fish  were  collected  in  Effingham,  Effingham  Co.,  Illinois 
(Brown  et  al,9  1975).  The  experimental  method  was  simple  and  closely 
approximates  that  used  by  Conant  (1943)  in  the  only  other  experimental 
study  of  the  food  habits  of  this  species.  Prey  items  were  placed  in  the 
snake's  cages  and  then  left  for  varying  periods  of  time  but  not  longer 
than  48  hrs.  If  the  items  were  not  consumed,  anearthworm  was  then  placed 
in  the  cage.  If  the  snake  consumed  the  earthworm,  it  was  assumed  that  the 
proffered  prey  item  was  refused  due  to  its  being  an  unacceptable  food 

item  rather  than  due  to  lack  of  hunger  by  the  snake.  Prey  items  included 

earthworms,  slugs  ( Derooeras  sp.  and  Limax  maximus) ,  aterrestrial  leech 
(Haemopsis  terrestris \  Eyla  crucifer 3  Pseudacris  triseriata3  newly  trans¬ 
formed  Ambystoma  texanum ,  gold  fish,  isopods,  and  several  species  of  in¬ 
sects.  Only  one  i tern  was  of fered  in  any  one  trial  and  trials  were  separ¬ 
ated  by  at  least  48  hrs.  No  snake  was  offered  another  item  if  it  had 
consumed  the  previously  offered  item  until  a  period  of  2  or  more  days  had 
passed.  Trials  inwhich  the  prey  was  attacked  were  considered  as  positive. 
Those  in  which  prey  was  refused  but  the  earthworm  accepted  at  the  ter¬ 
mination  of  the  tr  ial  were  cons idered  to  be  negative.  Trials  where  neither 

the  first  offered  item  nor  the  earthworm  were  consumed  were  not  recorded . 

RESULTS  AND  DISCUSSION 

C,  kirtlandi  from  Effingham  read  i  ly  accept  earthworms,  slugs  ( Dero - 
ceras  sp.)  and  the  leech  ( H .  terrestris ).  The  snakes  that  I  studied  re¬ 
fused  all  other  food  items.  This  closely  approximates  the  results  of 
Conant  (1943)  in  a  similar  series  of  experiments.  However,  Conant  ( 1 9^*3) 
found  that  some  snakes  would  rarely  accept  chopped  fish  and  I  found  that 
the  leech,  E.  terrestris  was  read  i  ly  accepted .  The  additional  food  items 
listed  by  Ditmars  (1939)  and  Barbour  (1972)  appear  to  be  questionable. 
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Neither  author  supports  their  statements  with  either  experimental  data 
or  observations.  Consequent ly,  insects,  frogs,  toads,  salamanders,  and 
minnows  based  on  my  data  cannot  be  considered  as  part  of  the  usual  diet 
of  C.  kirtlandi .  The  introduced  European  slug,  Limax  maximus ,  was  not 
eaten  by  any  of  the  snakes  that  they  were  offered  to,  even  though  the 
native  slug  ( Deroceras  sp.)  was  avidly  consumed  by  all  snakes. 

The  leech,  H.  terrestris ,  has  not  been  previously  reported  asa  prey 
item  of  this  snake,  although  leeches  (none  apparently  representing  H . 
terrestris)  have  been  reported  in  the  diets  of  other  natricine  snakes 
(see  M inton ,  1 972) .  H.  terrestris  is  a  large  invertebrate  reaching  lengths 
of  4-6  inches  when  fully  extended.  It  is  widely  sympatric  with  C .  kirt- 
landi  and  may  be  an  important  part  of  this  species  diet.  This  leech 
occurs  in  the  two  Illinois  sites,  one  in  Coles  Co.  (Tucker  et  al .,  1977) 
and  one  in  Effingham  Co.,  where  I  have  collected  C .  kirtlandi.  C.  kirt- 
landi  have  some  difficulty  swallowing  these  animals.  The  leech  is  often 
able  to  attach  the  anterior/posterior  sucker  to  the  substrate  and  pull 
itself  from  the  snake's  mouth  even  though  the  teeth  of  the  snake  act  to 
prevent  this. 

Smith  (1965)  reported  an  amazing  observation  that  earthworms  would 
crawl  down  the  throats  of  C .  kirtlandi  once  the  snake  had  grasped  them. 
Recently,  R.S.  Funk  and  1  observed  th i s  phenomenon  with  C .  kirtlandi  and 
Thamnophis  radix.  From  our  observat ions  it  appears  that  this  occurs  when 
a  snake  begins  swallowing  a  worm  from  the  posterior  end.  If  the  worm 
contracts  while  attempting  to  escape,  the  contraction  simply  pulls  the 
worm  further  into  the  snake's  mouth.  Due  to  the  posteriorly  curving 
teeth  of  the  snake  the  worm  is  not  able  to  regain  lost  ground.  The  a- 
ppearance  is  exactly  as  Smith  noted.  The  worm  rapidly  disappears  down 
the  snake's  throat  whi le  the  snake  seems  to  be  swallowing  very  slowly  if 
at  all. 
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The  Occurrence  of  the  Eastern  Spadefoot,  Seaphiopus  h. 


holbrooki,  in  the  Central  Piedmont  of  Virginia 


The  eastern  spadefoot,  Seaphiopus  h,  holbrooki,  has  a  very  unique 
distribution  in  the  eastern  Un i ted  States.  Intheeast,  it  occurs  through¬ 
out  most  of  the  region  east  of  the  Appalachian  Mountains,  but  has  been 
reported  as  conspicuously  absent  from  the  southern  Piedmont  (Conant ,  1975) . 
Tothenorth,  Harris  (1975)  records  this  species  inthe  Piedmont  of  Mary¬ 
land.  While  several  Virginia  specimens  have  been  reported  from  the  ex¬ 
treme  margins  of  the  Piedmont,  to  date,  no  specimens  have  ever  been  re¬ 
corded  from  the  central  Piedmont  of  the  state. 


On  3  May  1977  four  specimens  of  S .  h .  holbrooki  were  collected  in 
Cumberland  County,  Virginia  just  across  the  Appomattox  River  from  the 
town  of  Farmville.  This  represents  the  first  record  for  this  species 
from  the  central  Piedmont  of  Virginia.  Figure  1  indicates  the  known 
localities  for  the  spadefoot  in  Virginia,  including  the  new  record. 


Figure  1.  Known  localities  for  the  Eastern  Spadefoot  Seaphiopus  h . 

holbrooki  in  Virginia  based  on  records  of  the  Virginia 
Herpetolog i cal  Society. 


The  specimens  were  col lected  crossing  County  Road  600  approximately 
1  mi  E  of  Highway  immediately  following  a  heavy  rain.  The  area  is 
characterized  by  sandy  soils  of  the  Congarce  -  Wickham  mixed  alluvium 
association  (Henry,  19^9).  The  air  temperature  was  67°  F,  and  the  night 
was  the  first  night  that  Hyla  versicolor  was  heard  calling  in  the  area. 

The  relative  scarcity  of  suitable  habitat  in  the  central  Piedmont, 
as  well  as  other  environmental  factors  has  probably  greatly  effected  the 
distribution  of  S,  h.  holbrooki  in  the  Piedmont.  The  species  probably 
occurs  as  relicts  throughout  the  P iedmont ,  though  the  nocturnal  activity 
of  the  spadefoot  as  well  as  its  spasmodic  and  unpredictable  breeding  cycle 
(Bragg,  1965;  Hansen,  1958)  will  undoubtedly  continue  to  limit  observa¬ 
tions  of  this  species  in  the  Piedmont. 
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News  and  Notes 


Vol .  13,  No.  1:  The  cover  of  the  March  1977  issue  was,  inadvertently, 

incorrectly  labeled  Volume  13,  Number  4.  Please  make 
this  change  to  avoid  possible  confusion  ata  later  date. 


Vbl .  13,  No.  2:  On  page  1 14  of  this  issue  (June  1977) ,  the  title  contained 

a  typographical  error.  It  should  have  read  "Aquatic 
Behavior  in  the  Northern  Copperhead,  Agkistrodon  con- 
tovtrix  mokasen ". 

Vol.  13  No.  2:  The  photograph  courtesy  of  C.  Radcliffe  was  taken  by  J. 
pg.  107  H.  Tashijan. 


The  American  Association  of  Community  and  Junior  Colleges  maintains  a 
Career  Staffing  Center  for  its  member  institutions  and  those  individuals 
who  would  liketobe  considered  for  staff  positions  at  more  than  900  mem¬ 
ber  colleges.  Write  for  details  to  AACJC  Career  Staffing  Center,  P.O.Box 
298-A,  Alexandria,  Virginia  2231^. 


5  MARCH  1977  EASTERN  SEABOARD  HERPET0L0G I  CAL  LEAGUE  MEETING 

Enclosed  with  this  issue  of  the  Bulletin  is  a  copy  of  the  Program  and 
Abstracts  of  Papers  from  the  5  March  1977  ESHL  meeting.  Due  to  an  over¬ 
printing,  these  are  being  distributed  to  give  individuals  who  do  not 
normally  attend  ESHL  meetings  an  inside  look  at  these  meetings. 

HSH 


Contributions  to  Vort^roto  Evolution.  Vol.  2 


R.E.  Lombard  (Chicago,  111.) 

VIII  +  140  p.,63  fig.,  1  tab.,  1977 
SFr./DM  75.—  /  approx.  US  $  29.00 
ISBN  3-8055-2408-0 


This  monograph  describes  and  analyses  the  varia¬ 
tion  present  in  the  morphology  of  the  inner  ear  in 
thirty-five  genera  of  salamanders.  Sixty-one  full  page 
figures  accompany  the  text  illustrating  the  gross 
morphology  of  the  otic  and  periotic  labyrinths  and  the 


major  histological  features  which  exhibit  variation. 
The  inner  ear  has  not  previously  been  studied  in  any 
equivalent  vertebrate  taxon  in  such  breadth  and  detail. 

Eleven  features  of  the  otic  and  periotic  labyrinths 
are  shown  to  vary  morphologically  at  the  generic  level. 
Most  of  these  variant  features  are  parts  of  the  periotic 
labyrinth  -  sensory  papillae  complex  likely  involved 
in  acoustic  perception.  Arguments  drawn  from  the 
literature  on  amphibian  development  implicate  paedo- 
morphosis  as  a  major  mode  of  evolution  in  the  sala¬ 
mander  inner  ear. 


Page  198 


Bulletin  Maryland  Herpetological  Society 


Volume  13  Number  3 


September  1977 


NATURAL  HISTORY  PRINTS 
BY  DAVID  M.  DENNIS 


FOR  THE  FIRST  TIME  wildlife  prints  by  David  M.  Dennis  are  being  offered  for  public  sale. 

These  portraits  are  full- color  reproductions  of  the  original  watercolor  drawings,  each 
printed  on  a  sturdy  paper  stock  measuring  20  by  2k  inches  and  suitable  for  framing.  Prints 
are  strictly  limited  to  an  edition  of  500  copies 3  each  of  which  the  artist  has  numbered  and 
signed  individually.  Because  of  the  relatively  small  size  of  the  edition  and  the  fact  that 
this  is  the  first  offering  of  Mr.  Dennis'  work,  these  prints  represent  a  sound  investment  as 
well  as  a  visual  delight.  They  would  also  be  ideal  for  gifts. 

Mr.  Dennis  is  widely  known  to  the  scientific  community  as  a  wildlife  artist  specializing  in 
watercolor  portraits  of  lower  vertebrates  and  insects.  His  self-taught  artistry  is  comple¬ 
mented  by  his  academic  training  in  biology  and  his  personal  field  experience  with  each  of 
the  animals  he  paints.  Mr.  Dennis  earned  his  undergraduate  degree  in  zoology  from  The  Ohio 
State  University  in  1966  and  since  then  he  has  held  a  succession  of  positions  as  biological 
illustrator  at  the  Columbus  Zoological  Gardens,  the  University  of  Kansas  Museum  of  Natural 
History  and  now  at  Ohio  State.  He  has  illustrated  numerous  biology  textbooks  including  one 
which  he  co-authored,  but  is  perhaps  best  known  to  vertebrate  biologists  for  the  exquisite 
series  of  watercolors  published  in  Hylid  Frogs  of  Middle  America  (The  University  of  Kansas 
Press,  1970).  Originals  of  Mr.  Dennis'  watercolors  have  been  exhibited  in  art  galleries  and 
museums  throughout  the  United  States  and  also  at  numerous  scientific  meetings. 


TO  ORDER  please  use  the  form  provided  below: 


your  name  (please  print) 


address  city  state  zip 

Please  mark  the  appropriate  boxes  and  fill  in  the  last  column. 

□  Plate  1:  Green  Frog,  $25  each  $ _ . 

□  Plate  2:  Painted  Turtle,  $25  each  . 

□  Plate  3:  Spotted  Salamanders,  $25  each  . 

□  Plate  U:  Hercules  Beetle  and  Red  Salamander,  $25  each  . 

□  Plates  1— U :  Set  of  all  4  plates  (if  ordered  together),  $85  _ ■ 

Make  your  check  payable  to  biographics.  New  York  State  residents, 

Prints  are  packed  with  care  and  shipped  please  add  1%  sales  tax  + 

pre-paid  and  insured  world-wide.  Allow 

It  weeks  for  delivery,  longer  overseas.  Packing,  postage,  insurance  +  3-50 

TOTAL  REMITTANCE  $ 

Send  this  form  with  your  remittance  to: 


BIOGRAPHICS  •  12  EAGLE  S  HEAD  ROAD,  ITHACA,  NEW  YORK  14850,  U.S.A. 
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HERPETOLOGY  REALLY  IS  ALIVE  AT  ROM 


Herpetology  has  been  the  less  active  partner  in  this  department 
for  many  years.  I  am  attempting  to  alter  that. 

Once  more  we  have  people  with  herpetological  i nterests  working 
in  the  department  and  have  a  Herpetologists  (Dr.  J.  P.  Bogart)  as  a 
Research  Associate.  We  will  now  seek  applications  from  Herpetologists 
as  well  as  Ichthyologists  to  fill  a  curatorial  vacancy. 

We  would  like  once  more  to  solicit  receipt  of  herpetological 
reprints  for  the  1 i brary  of  this  department .  Would  you  please  consider 
putting  us  on  your  mailing  1 i st  (or  retaining  us  on  your  mailing  1 i st) 
for  reprints ,  even  though  the  exchange  may  be  rather  one-sided  for  a 
period. 

Please  send  reprints  to: 

Library,  Department  of  I chthyology  and 
Herpetology,  Royal  Ontario  Museum 
100  Queens  Park,  Toronto,  Ontario 
M5S  2C6. 


E. J .  Crossman ,  Ph.D. 
Curator- i n-charge 
Department  of  I chthyology 
and  Herpetology 


Prepared  for  educational 

and  display  needs. 

. 

Over  1 000  specimens  in 
stock.  From  2  in.  tree 
frog  to  7  ft.  monitor 
lizard  and  16  ft.  python. 


We  welcome  your  requests  and  inquiries 
For  illustrated  pricelist  write  to: 


11324  Ventura  Boulevard 
North  Hollywood,  Calif.  91604 


HERPETOLOGICAL 
SKELETONS 
SKULLS  m 
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Society  Publications 


Back  issues  of  the  Bulletin  of  the  Maryland  Herpeto- 
logical  Society,  where ava i lable,  maybe  obtained  bywriting 
the  Executive  Editor.  A  list  of  available  issues  will  be 
sent  upon  request.  Individual  numbers  in  stock  are  $2.00 
each,  unless  otherwise  specified. 

The  Society  also  publishes  a  Newsletter  on  a  somewhat 
irregular  basis.  These  are  distributed  to  the  membership 
free  of  charge.  Also  published  are  Maryland  Herpetofauna 
Leaflets  and  these  are  available  at  $. 05/page  and  concern 
individual  species  accounts  of  Maryland's  amphibians  and 
r  ept i 1 es . 

Information  for  Authors 

All  correspondence  should  be  addressed  to  the  Execu¬ 
tive  Editor.  Manuscripts  being  submitted  for  publication 
should  be  typewritten  (double  spaced)  on  good  quality 
x  11  inch  paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon.  Indicate 
where  illustrations  or  photographs  are  to  appear  in  text. 
Cite  all  literature  used  at  end  in  alphabetical  order  by 
author . 

Major  papers  are  those  over  5  pages  (double  spaced, 
elite  type)  and  must  include  an  abstract.  The  author's 
name  should  be  centered  under  the  title,  and  the  address 
is  to  follow  the  Literature  Cited.  Minor  papers  are  those 
papers  with  fewer  than  5  pages.  Author's  name  is  to  be 
placed  at  end  of  paper  (see  recent  issue).  For  additional 
information  see  Style  Manual  for  Biological  Journals  (3rd 
edition),  American  Institute  of  Biological  Sciences,  1401 
Wilson  Blvd.,  Arlington,  Va.  22209.  Price  is  $6.00,  and 
checks/money  orders  should  be  made  payable  to  "AIBS". 

Reprints  are  available  at  $.025  a  page  and  should  be 
ordered  when  manuscripts  are  submitted  or  when  proofs  are 
returned .  M i n  imum  order  i s  100  reprints.  Edited  manuscript 
and  proofs  will  be  returned  toauthor(s)  for  approval  and/or 
correction.  The  author  will  be  responsible  for  all  cor¬ 
rections  toproof,  and  must  return  proof  preferable  within 
7  days. 
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SNAKES,  AND  TRINIDAD  AND  TOBAGO 


Michael  Emsley 
ABSTRACT 

The  origin  of  the  West  Indian  fauna,  general  aspects  of 
snake  biology  and  classification,  and  the  handling  of  snakes 
in  captivity  are  reviewed.  Keys,  specific  descriptions, 
line  drawings  of  the  head  shields  and  biological  notes  are 
provided  for  each  of  the  thirty-eight  species  of  snake  known 
to  inhabit  Trinidad  or  Tobago.  Species  lists  for  some  other 
West  Indian  islands  are  included. 


INTRODUCTION 

Snake  charmers  have  mystified  their  audiences  for  centuries  and  are 
often  accused  of  us i ng  defanged  or devenomed  animals.  Apart  from  the  fact 
that  the  fangs  of  some  snakes  are  replaced  shortly  after  removal,  the 
following  story  credi  ts  at  least  one  charmer  with  truely  exceptional  charm. 
In  July  1955  in  West  Africa,  a  charmer  was  displaying  his  prowess  with 
some  large  and  normally  dangerous  snakes.  For  one  shilling  ( 1 2 C  U.S.  at 
that  time)  he  offered  his  admiring  audience  a  potion  of  'ju-ju1,  which, 
allegedly,  would  immediately  endow  the  dr i nker  with  supernatural  powers. 
One  witness  purchased  a  shilling's  worth,  drank  it,  and  was  handed  a 
gaboon  viper  to  hoi d .  Fully  convinced  of  the  potency  of  the  draught,  the 
purchaser  handled  the  snake  roughly,  was  promptly  bitten  on  the  face  and 
died  within  the  hour.  The  only  remedial  steps  taken  by  the  charmer  were 
long  quick  ones!  Eventually,  however,  he  was  caught  and  sentenced  to 
three  years  in  prison,  but  that  provided  little  solace  to  his  last  cus¬ 
tomer  . 

Sadly,  much  spurious  snake  folklore  remains  firmly  embedded  in  the 
human  mind:  snakes  neither  eat  their  young  to  protect  them,  nor  bite 
their  tails  to  make  a  hoop  and  roll  away  from  danger;  they  never  milk 
cows;  they  are  not  soothed  by  music;  they  do  not  wrap  men  to  trees  and 
lash  them  to  death  with  their  tails;  none  bite  with  both  ends  of  their 
bodies;  they  are  not  cunning  and  they  do  not  chase  man. 

Some  tales  arebased  upon  fantasy,  others  upon  mistaken  observation. 
For  example,  the  snake  which  responds  to  the  charmer's  music  is,  in  re¬ 
ality,  only  responding  to  the  swaying  of  the  piper's  instrument,  for 
snakes  are  deaf  to  high-pitched  air-borne  sounds  and  have  no  external 
ears.  Some  stories,  however,  may  have  been  deliberately  invented  by 
parents  to  discourage  their  children  from  molesting  dangerous  but  gaily 
colored  snakes. 
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Within  the  Christian  world,  snakes  are  presented  to  us  at  a  very 
impressionable  age  as  the  biblical  personification  of  evil.  From  the 
point  of  view  of  our  survival,  a  childhood  dread  of  snakes  is  probably 

advantageous  in  that  it  is  better  to  be  safe  than  sorry;  but  for  the 
harmless  snake,  our  hostile  attitude  isusually  fatal.  We  are  all  losers 
for  our  ignorance. 

Because  of  the  awe  with  which  snakes  areviewed,  it  is  rarely  poss¬ 
ible  to  obtain  accurate  eyewitness  statements.  Fear  stimulates  the 
imagination  to  the  point  that  even  honest  descriptions  become  grossly 
exaggerated.  Accounts  of  a  sixty-eight  feet  long  anaconda  in  ‘Explora¬ 
tion  Fawcett'  should  be  taken  with  more  than  a  grain  of  salt. 

Unless  frightened,  snakes  are  rarely  aggressive  and  at  the  approach 
of  footsteps  quietly  glide  away.  However,  some  nocturnal  vipers  do  re¬ 
main  motionless  and  may  be  trodden  on  by  the  unwary.  In  areas  where 
venomous  snakes  live,  always  carry  a  f 1 ashl ight  when  wal ki ng  at  night  and 
never  place  your  foot  where  you  have  not  already  cast  your  eye. 

The  bites  of  very  few  snakes  are  lethal,  though  the  bites  of  many 
are  damaging.  The  principal  effect  is  usually  menta 1 1 y- i nduced  shock, 
which  may  render  fatal  even  the  bite  of  a  non-venomous  snake.  Of  the 
thirty-eight  species  of  snake  that  definitely  occur  in  Trinidad,  only 
four  are  known  to  be  really  dangerous  and  these  are  unlikely  to  be  en¬ 
countered  by  day.  Tobago  has  no  dangerous  snakes. 

The  purpose  of  th i s  work  is  to  present  snakes  in  an  unemotional  and 
reasonable  perspective,  to  recognize  their  place  in  the  islands'  fauna, 
and  to  dispel  some  of  the  mystery  and  notoriety  that  surrounds  them. 
Snakes  are  deliberately  killed  every  day  in  the  belief  that  they  are 
dangerous.  Not  only  are  most  of  our  snakes  harmless,  but  many  are  bene¬ 
ficial  because  of  their  consumption  of  insects,  rats,  mice  and  truely 
venomous  snakes.  Snakes  are  secretive  animals,  inadequately  studied  and 
poorly  known.  Hopefully,  the  obvious  weaknesses  in  our  knowledge  will 
be  accepted  as  a  challenge.  Readers  with  interesting  observations  should 
write  them  up  and  send  them  to  the  editor  of  a  herpetol og i ca 1  journal 
(herpetology  is  the  study  of  reptiles  and  amphibians);  a  zoologist  at 
the  local  University  should  be  able  to  give  advice  on  how  to  proceed. 


HISTORY  OF  THE  WEST  INDIAN  FAUNA 

It  i  s  now  wi  del  y  accepted  that  thepresent  cont  i  nents  were  once  united 
and  formed  a  s  i  ng  1  e  1  arge  1  and  mass  (Laurasia)  i  n  the  southern  hemisphere. 
About  270  million  years  ago  this  super-continent  began  to  break  up  and 
the  individual  continents  drifted  into  their  present  positions.  Move¬ 
ment  is  still  taking  place,  though  at  rates  of  only  a  few  centimeters 
each  year.  It  is  not  known  exactly  when  South  America  became  isolated 
from  Africa,  but  some  author i t i es  estimate  that  the  separation  took  place 
between  65  and  85  million  years  ago.  The  isthmian  connection  to  North 
America  through  Panama  appeared  only  during  the  last  25  million  years, 
originating  first  as  a  ser i es  of i s 1  and  stepping  stones  along  which  some 
of  the  more  mobile  animals,  which  do  not  often  include  snakes,  extended 
their  range  to  the  north  or  south.  The  prolonged  isolation  of  the  con- 
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tinents  has  allowed  eachtoevolve  its  characteristic  fauna,  though  some 
conservative  groups  of  great  antiquity  are  represented  on  several  con- 
t i nents . 


Figure  1.  A  juvenile  cutlah  ( Pseustes  poeoilonotus) ,  one  of  several 
species  of  snake  in  Trinidad  which  undergoes  a  dramatic 
change  in  color-pattern  with  increase  in  size. 

The  periodic  glaciations  that  the  world  has  experienced  during  the 
last  few  million  years  has  caused  thewater  level  of  the  oceans  to  fluc¬ 
tuate  widely.  About  17,000  years  ago,  during  the  last  glacial  period, 
the  sea  level  was  depressed  by  as  much  as  360  feet  (110  m) .  Islands  now 
separated  by  only  shallow  water  from  each  other,  or  from  continental  mar¬ 
gins,  could  have  been  joined  during  that  period.  For  example,  Trinidad 
was  then  broadly  joined  to  Venezuela  and  became  separated  only  about 
10,000  years  ago  as  the  warmer  climate  melted  the  polar  ice.  Because  of 
fluctuations  in  the  level  of  the  sea,  Asia  and  North  America  have,  from 
time  to  time,  been  connected  across  the  Bering  Straits.  However,  it  is 
likely  that  only  animals  able  to  tolerate  cold  have  been  able  to  make 
use  of  this  migratory  route;  such  an  animal  is  man  himself. 

Though  some  islands,  such  as  Trinidad  and  possibly  Tobago,  have 
originated  by  being  cut  off  themargins  of  continents,  others  have  arisen 
by  elevation  of  the  ocean  floor  in  much  the  same  way  that  mountains  are 
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produced  on  land.  Examples  of  such  islands  are  Barbados,  Jamaica  and 
most  of  the  Greater  Antilles.  However,  some  islands  are  the  result  of 
submarine  volcanoes  whose  cones  now  protude  above  the  water.  Most,  if 
not  all,  of  the  Lesser  Antillean  islands  are  of  this  type.  Whether  orig¬ 
inating  by  elevation  or  volcanic  activity,  these  'oceanic'  (as  opposed 
to  'continental')  islands  have  never  enjoyed  a  terrestrial  connection  to 
a  large  landmass  and  havereceived  their  entire  fauna  and  flora  as  chance 
immigrants  by  sea  or  air.  It  is  wise  to  remember  that  depression  of  the 
sea  level  during  the  glacial  periods  not  only  joined  some  islands  to¬ 
gether,  suchasall  the  Grenadine  islands  and  Grenada,  but  it  reduced  the 
transoceanic  distances  between  islands  and  the  mainland.  This  contraction 
of  the  sea  voyage  made  survival  much  more  likely  than  itwould  be  today. 
In  general,  the  faunas  of  oceanic  i  s lands  are  not  rich,  but  often  contain 
species  that  are  not  found  on  the  nearby  mainland.  In  contrast,  the 
faunas  of  continental  islands  like  Trinidad  are  very  similar  tothose  of 
the  parent  continent,  though  usually  some  species  have  become  extinct 
through  failure  to  survive  the  vicissitudes  associated  with  small  ter¬ 
ritory  and  small  population  size. 

The  status  of  Tobago  as  an  oceanic  or  continental  island  is  tanta- 
lizingly  vague.  The  depth  of  the  channel  between  Trinidad  and  Tobago  is 
shallow  enough  for  there  to  have  been  a  broad  1  and  connect  ion ,  but  is  is 
possible  that  si  It  deposition  from  the  Orinoco  has  reduced  thewater  depth 
in  recent  times.  The  fauna  of  Tobago  is  rich  and  very  similar  to  that 
of  Trinidad,  which  supports  the  land  connection  theory,  but  being  so  close 

(21  miles)  the  richness  does  not  preclude  colonization  by  immigration 
alone.  The  absence  from  Tobago  of  some  animals  common  in  Trinidad  can 
be  used  to  support  independent  colonization,  and  it  is  indeed  strange 
that  the  corbeau  vulture  is  not  established  on  Tobago.  Moreover,  the 
substantially  fewer  species  of  freshwater  fish  which  inhabit  the  streams 
of  the  northern  slopes  of  the  Trinidad  Northern  Range,  compared  wi  th those 
of  the  rest  of  the  island,  suggests  that  the  northern  coastline  has  been 
against  the  sea  for  a  relatively  long  time. 


GENERAL  ACCOUNT  OF  SNAKE  BIOLOGY  AND  CLASSIFICATION 

EVOLUTIONARY  HISTORY:  Snakes  are  believed  to  have  evolved  from  lizard¬ 
like  ancestors  which  took  to  living  underground,  perhaps  in  pursuit  of 
prey  in  the  litter  layer.  For  a  subterranean  animal,  the  possession  of 
limbs  could  bean  imped iment  and  comp  1  ex  eyes  unnecessary,  so,  gradually, 
both  sets  of  organs  became  reduced.  Perhaps  because  eyes  were  still  use¬ 
ful  in  detecting  when  the  surface  of  the  soil  had  been  reached  in  day¬ 
light,  limbs  became  reduced  at  a  faster  rate  than  the  eyes.  Later  in 
their  history,  at  a  time  when  the  limbs  were  almost  entirely  lost,  some 
of  these  animals  returned  to  life  above  ground  and  re-evolved  efficient 
eyes  from  the  rudiments  which  still  remained.  These  animals  are  now 
known  as  snakes  and  it  is  apparently  for  this  historical  reason  that  the 
structure  of  their  eyes  differs  so  markedly  from  those  of  1 i zards ,  which 
have  had  an  above-ground  ancestry.  The  absence  of  legs  in  these  early 
snakes  stimulated  theevolution  of  an  alternative  method  of  surface  loco¬ 
motion  involving  belly  scales  and  sinuous  movements  of  the  body.  Some 
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of  the  more  primitive  families  of  snakes,  such  as  the  Boidae  and  Lepto- 
typhlopidae,  retain  vestiges  of  the  pelvis  and  may  still  have  the  hind 
limbs  represented  by  a  pair  of  spurs  near  the  vent. 

The  fossil  record  is  very  incomplete  and  therefore  potentially  mis¬ 
leading.  The  oldest  fossils  are  about  150  million  years  old  (Lower  Cre¬ 
taceous)  but  species  with  venom-conducting  teeth  are  only  found  within 
the  last  35  million  years. 

HABITATS:  Since  leaving  their  underground  burrows,  snakes  have  expl ored 
and  colonized  all  the  available  habitats  except  the  air,  and  one  Asian 
species  even  flattens  its  body  during  gliding  jumps  between  the  branches 
of  adjacent  trees.  Snakes  arenowfound  under  the  ground,  on  the  ground, 
in  trees,  in  freshwater  ponds,  streams  and  rivers,  and  even  in  the  sea. 

In  common  with  other  reptiles,  snakes  can  exercise  little  control 
over  their  body  temperature  and  they  quickly  follow  that  of  their  sur¬ 
roundings.  This  coldbloodedness,  termed  poi ki lothermy ,  is  one  reason 
why  reptiles  abound  in  the  tropics,  where  the  mean  temperature  is  higher 
than  in  the  temperate  zones  and  the  daily  fluctuations  are  less.  How¬ 
ever,  there  isevidence  that  by  muscular  shivering  the  females  of  several 
species  of  python  can  raise  their  body  temperature  a  few  degrees  while 
incubating  their  eggs. 

Generally,  theoptimum  temperature  for  snakes  isabout  82°  Fahrenheit 
(28°  Celsius),  though  individual  requirements  vary.  The  bushmaster  for 
instance,  though  tropical,  is  a  nocturnal  wet  forest  floor  species  which 
rarely  experiences  temperatures  above  72°  F,  and  in  captivity  itwill  not 
feed  if  the  temperature  is  consistently  above  75°  F.  It  took  zoo  cura¬ 
tors  a  long  time  to  discover  this  fact.  Some  species  are  habitually 
nocturnal  and  are  quiescent  during  the  day,  even  though  they  are  warmer 
than  at  night.  These  species  usually  hide  away  under  rocks,  tree  stumps 
or  other  sheltered  places  during  the  daytime.  Most  reptiles  use  such 
behavioral  devices  as  sunning  or  hiding  in  order  to  maintain  an  optimum 
temperature. 

I nabi 1 i ty  to  regulate  their  body  temperature  has  1  imi ted  reptiles  to 
areas  where  they  can  store  sufficient  energy  during  the  'growing  season1 
to  survive  the  hardsh i ps  of wi nter  dormancy.  Reptiles  eke  out  a  marginal 
existence  within  the  Arctic  circle  and  at  45°  South,  but  within  these 
limits  theyoccur  almost  everywhere,  even  in  deserts  where  they  lie  buried 
in  the  sand  by  day  to  escape  the  excessive  heat  of  the  sun.  On  colder 
tropical  nights  snakes  areoften  attracted  to  the  heat  released  from  tar¬ 
red  roads,  which  stay  warm  longer  than  the  surrounding  vegetation,  and 
it  is  while  absorbing  this  heat  that  so  many  snakes  are  flattened  by 
automobiles  or  collected  by  herpetologists. 

SENSES:  The  brain  is  not  very  complex  and  there  can  be  no  doubt  that 
snakes  have  no  awareness  of  their  surroundings  comparabl e  to  that  of  man. 
They  have  neither  the  learning  ability  of  mammals  nor  the  instinctive 
behavior  of  birds.  However,  they  do  exhibit  a  number  of  interesting 
behavioral  activities  for,  though  they  do  not  defend  territories,  they 
do  patrol  regular  pathways  and  the  same  snake  may  be  repeatedly  and  pre¬ 
dictably  encountered  on  its  foraging  expeditions. 
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Catching  prey  without  the  use  of  limbs  demands  great  agility  and 
exceptional  sight.  The  eyes  of  diurnal  snakes  are  well  developed  and  in 
bright  light  probably  give  them  a  good  pi cture  of thei r  nearby  surround¬ 
ings.  There  is  no  evidence  that  snakes  have  color  vision,  so  it  is  most 
probable  that  the  bright  colors  exhibited  by  some  species  are  directed 
at  their  color-visioned  predators  or  prey.  Many  of  the  more  active  di¬ 
urnal  snakes  have  the  lens  of  the  eye  tinted  yellow,  a  feature  al  so  found 
in  some  squirrels,  which  enhances  the  contrast  of  the  image.  Lacking 
eyelids,  snakes  are  unable  to  close  their  eyes  when  sleeping,  so,  to  re¬ 
duce  visual  disturbance,  they  usually  bury  their  head  within  the  coils 
of  their  body.  It  is  only  by  looking  at  the  configurations  of  the  body 
that  a  snake  can  bejudged  asleep  or  not.  At  night  the  iris  of  nocturnal 
snakes  is  wide  open  to  admit  as  much  light  as  possible,  but  by  day  the 
pupils  are  restricted  to  narrow  vertical  slits  in  order  to  protect  the 
sensitive  ret i na  from  the  excessively  bright  rays  of  the  sun.  The  reduced 
eyes  of  the  subterranean  families  Typhlopidae  and  Leptotyphlopidae  are 
covered  by  transparent  head  shields  and  do  not  form  an  image,  however, 
they  are  very  sensitive  to  light  and  monitor  exposure  at  the  surface. 

Snakes  have  no  external  ears  and  are  deaf  tomoderate  or  high-pitched 
airborne  sounds.  However,  the  modified  internal  ear  mechanism  detects 
the  most  slight  vibrations  of  the  ground,  and  it  is  this  early-warning 
system  that  enables  snakes  to  become  such  an  inconspicuous  component  of 
our  fauna.  Mr.  lonides,  a  master  snake  collector  for  the  British  Museum 
of  Natural  History,  arrived  in  a  settlement  in  East  Africa  and  pseudo- 
naively  enquired  where  a  'good  place  to  look1  might  be.  He  was  assured 
that  he  had  erred  in  planning  his  itinerary  for  there  were  very  few  snakes 
in  thevicinity.  He  then  confounded  hisadvisers  by  collecting  192  speci¬ 
mens  in  three  days! 

The  sense  of  smell  (=  taste)  is  very  well  developed  and  is  located 
in  a  pair  of  sensory  pits  known  as  Jacobson's  organ  in  the  roof  of  the 
mouth.  The  forked  tongue  is  thrust  out  into  the  air,  or  dabbed  on  the 
ground,  where  it  picks  up  minute  particles  which  arethen  transferred  to 
the  Jacobson's  organ  where  they  are  tasted  rather  than  smelled.  The  nasal 
passage  plays  only  a  very  minor  role  in  smell.  In  spite  of  folklore  and 
mythology,  the  tongue  of  a  snake  is  absolutely  harmless. 

Not  unexpectedly,  thewhole  body  is  sensitive  to  touch,  but  the  most 
sensitive  areas  are  along  the  middle  of  the  back  and  under  the  chin.  It 
is  these  areas  that  are  stroked  and  stimulated  during  some  snake  court¬ 
ships. 

Those  nocturnal  snakes  which  specialize  in  warm-blooded  prey  have 
heat  receptors  wi  th  wh i ch  they  can  detect  mammal s  or b i rds  from  a  distance 
of  up  to  twelve  inches.  The  pit-vipers  (e.g.  Bothrops ,  Laohesis)  have  a 
single  heat  sensitive  pit  in  the  loreal  scale  on  each  side  of  the  head 
midway  between  nostril  and  eye,  whereas  some  boids  (e.g.  Corallus)  have 
a  series  of  heat  receptors  in  the  grooves  between  the  upper  labial  scales 
below  each  eye. 

LOCOMOTION:  Though  limbless,  snakes  are  very  mobile  andean  swim,  climb 
and  move  on  landwith  ease.  Each  transverse  scale  on  the  belly  is  attached 
by  muscles  to  the  adjacent  pair  of  ribs.  Lateral  undulations  of  the  body 
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cause  the  ventral  scales  tomove  forward  and  grip  the  ground.  Snakes  are 
almost  immobile  on  glass  and  even  on  a  smooth  tarred  road  their  speed  is 
considerably  reduced,  a  factor  which  contributes  to  the  large  numbers 
squashed  on  highways.  On  firm  ground  the  sinuous  curves  of  the  body  push 
obliquely  sideways,  but  on  very  soft  ground,  such  as  sand,  some  species 
use  'side-winding'  in  which  successive  loops  of  the  body  are  thrown  side¬ 
ways  and  forewards.  On  occasion,  part i cu 1 ar 1 y  when caut i ous 1 y  inspecting 
an  unfamiliar  object,  snakes  wi  1  1  move  slowly  by  a  ser i es  of  1 ong i tud i na 1 
waves  of  cont ract i on  and extens i on ,  a  concer t i na- 1 i ke  mode  of  locomotion 
reminiscent  of  an  earthworm  and  which  can  be  reversed. 

Snakes  are  often  said  to  move  'like  lightening',  but  in  fact  the 
fastest  recorded  snake  moved  atjust  over  eight  miles  per  hour,  and  less 
than  four  miles  per  hour  is  a  normal  speed.  Even  the  strike  of  a  rattle¬ 
snake  is  only  six  miles  per  hour. 

The  tail  of  many  climbing  snakes  is  strongly  prehens i 1 e  and  i s  used 
for  gripping  the  branches  of  trees.  Arboreal  snakes  usually  have  a  dis¬ 
tinct  keel  on  each  side  of  the  body  where  the s  i  des  meet  the  belly  scales, 
a  feature  which  presumably  facilitates  gripping.  Snakes  wi  th short  blunt 
tails  are  usually  burrowers. 

FOOD:  Even  though  the  largest  known  snakes  could  not  eat  a  full-grown 
man  due  to  the  breadth  of  the  man's  shoulders,  it  is  possible  that  child¬ 
ren  have  been  taken  and  swallowed  by  large  pythons  and  anacondas.  However, 
even  mature  examples  of  the  larger  species  normally  subsist  on  a  diet  of 
small  to  medium  sized  wild  rodents,  deer,  pigs  or  fowl  and  such  goats, 
sheep  and  dogs  as  they  can  steal  from  man.  The  large  constricting  snakes 
do  not  normally  crush  the  bones  of  their  victim,  as  is  popularly  supposed, 
but  bytightly  enveloping  the  prey  in  theircoils  theyrestrict  the  breath¬ 
ing  and  even  the  heart-beat  so  death  comes  from  suffocation.  Both  the 
tongue  and  vision  are  used  to  detect  the  position  of  the  corpse,  which 
is  then  grasped  near  the  head.  The  lower  jaws,  which  are  two  separate 
bones  joined  at  the  front  by  an  elastic  ligament,  make  successive  'side¬ 
steps'  along  the  food  parcel  until  the  head  is  engulfed.  Then,  assisted 
by  cop i ous quant i t i es  ofmucus,  both  upper  and  lower  jaws  execute  a  walking 
motion,  each  j aw mov i ng  alternately  foreward  over  or  under  the  prey  so  it 
moves  farther  and  farther  down  the  throat.  The  backwardly  pointing  teeth 
effectively  prevent  the  food  package  from  slipping  out  of  the  mouth.  The 
elasticity  of  the  jaw  apparatus  is  quite  extraordinary  and  enables  very 
large  animals  to  be  swallowed  when  compared  with  the  size  of  the  snake's 
head.  After  a  substantial  meal,  a  large  snake  may  rest  for  several  weeks 
in  an  extremely  lethargic  condition  and  it  isduring  such prol onged  siestas 
that  most  1  arge  snakes  are d i scovered .  There  are  records  of capt i ve  snakes 
fasting  for  up  to  two  and  a  half  years. 

The  diet  of  the  smaller  snakes  varies  greatly  according  tospecies: 
some  feed  on  fledglings,  some  are  insectivorous  and  even  specialize  in 
certain  types  of  i nsects ,  others  feed  mainly  on  frogs,  lizards  and  frogs 
or  just  lizards.  The  young  of  most  small  species  of  snake  are  probably 
insectivorous  as  other  available  animals  are  too  large.  Bird's  eggs  may 
form  a  subsidiary  partoftheir  diet  or,  as  in  Dasypeltis  of  Africa,  eggs 
may  form  their  sole  source  of nour i shment .  Exclusively  egg-eating  snakes 
have  a  spec i a  1 i za t i on  of  the  vertebrae  for  crack i ng  the  shells,  which  are 
then  regurgitated.  A  difficulty  with  feeding  on  eggs  is  that  food  is 
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available  only  during  the  nesting  season,  so  to  survive  lean  periods  the 
snakes  have  to  lay  down  exceptionally  large  reserves  of  fat.  Some  snakes 
pursue  fish  under  water,  where  they  drown  them  by  compressing  the  gill 
operculum  tightly  against  the  gill  chamber  and  outlasting  the  fish  in  a 
breath-holding  competition.  However,  the  prey  of  snakes  that  are  found 
around  human  habitations  are  usually  ratsormice,  a  vermin  control  that 
more  than  compensates  for  the  loss  of  an  occasional  chick. 

Some  snakes  feed  upon  other  snakes,  a  few  non-venomous  hunters  even 
occasionally  feed  on  venomous  species.  Though  the  predators  do  not  seem 
to  be  immune  to  the  venom  of  their  prey,  they  do  not  succumb  to  bites  as 
often  as  one  would  expect. 

ENEMIES  AND  PROTECTION:  The  venom  of  snakes  is  believed  to  have  been 
developed  to  i mmob ilize  theirprey  quickly,  so  as  to  avoid  injuries  during 
its  struggles  toescape;  only  secondarily  is  it  a  method  of  defense.  Man 
is  the  snake's  greatest  enemy,  followed  by  the  mongoose,  other  snakes, 
hawks  and  storks.  Camouflage  through  color  pattern  is  their  best  pro¬ 
tection,  for  many  that  look  gaudy  and consp i cuous  in  the  hand  are  almost 
invisible  in  their  natural  surroundings.  However,  once  threatened,  some 
non-venomous  species  put  on  a  facade  of  aggress i on  by  inflating  the  neck 
and  exposing  vivid  skin  colors  previously  concealed  beneath  the  scales. 
Some  vibrate  the  tail  excitedly,  perhaps  mimicking  the  warning  of  an 
aroused  rattlesnake,  while  others  feign  death  by  remaining  motionless 
even  though  lying  fully  exposed.  When  roughly  handled,  most  colubrid 
snakes  expel  a  vile-smelling  white  fluid  from  a  pair  of  glands  on  either 
side  of  the  vent.  Even  venomous  species  will  hiss  or  act  aggressively 
before  biting,  suggesting  that  the  venom  is  precious  and  is  not  to  be 
wasted  unnecessarily;  the  rattle  of  the  rattlesnake  also  performs  this 
function.  Hissing  is  produced  by  the  rapid  exhalation  of  air  from  the 
lung(s)  wi th  the g 1 ott i s  partly  closed.  Wi th  the  except i on  of  the  rubbing 
of  the  scales  on  the  flanks  of  the  saw-scaled  viper,  hissing  and  tail- 
rattling  are  the  only  sounds  known  to  be  made  by  snakes,  other  noises 
attributed  to  them  have  probably  been  made  by  their  captive  prey. 

The  bright  annular  markings  of  coral  snakes  are  assumed  to  act  as 
a  warning  to  their  enemies  that  they  are  venomous,  but  since  they  are 
nocturnal  it  is  doubtful  that  their  colors  are  then  visible.  Other  than 
birds,  no  common  potential  predators  of  coral  snakes  have  color  vision, 
so  it  may  be  that  their  colors  are  directed  only  at  animals  that  acci¬ 
dently  disturb  them  while  resting  during  theday.  It  is  believed  by  some 
authorities  that  the  red  coloration  is  of  no  visual  significance  at  all 
and  is  due  only  to  the  desposition  in  the  skin  of  inert  waste  products 
from  within  the  body,  but  this  hardly  explains  the  character i st i c  patterns 
developed.  The  annulate  pattern  may  function  to  disrupt  the  apparent 
shape  of  the  snake  while  it  is  travelling  through  thick  vegetation,  so 
that  by  the  time  a  predator  has  realized  what  it  is,  it  has  gone!  The 
remarkably  similar  markings  on  some  non-venomous,  or  weakly  venomous, 
species  is  assumed  to  be  due  to  the es tab  1 i shment  of  a  mimetic  relation¬ 
ship.  The  innocuous  mimic  masquerades  as  the  venomous  model  and  is  a- 
fforded  protection  by  deceiving  its  enemies.  The  fact  that  coral  snakes 
and  their  mimics  may  feed  upon  each  other  certainly  complicates  such  a 
simplistic  explanation!  Furthermore,  'mimics'  like  Erythrolamprus  are 
themselves  venomous,  though  less  effectively  than  the  coral  snakes  they 
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resemble.  As  an  encounter  with  a  coral  snake  is  likely  to  be  a  lethal 
and  a  poor  learning  experience,  perhaps  it  is  the  coral  snake  that  is 
mimicking  the  Erythrolamprus .  However,  ornithologist  Susan  Smith  has 
recently  shown  that  inexperienced  hand-reared  Costa  Rican  motmots  in¬ 
stinctively  avoid  redandyellow  banded  patterns,  so  it  is  possible  that 
many  animals  have  instinctive  attitudes  towards  coral  snakes  and  their 
mimics.  We  clearly  need  more  field  data  on  both  predators  and  prey. 

Though  the  mongoose  is  the  traditional  enemy  of  snakes,  it  is  not 
always  thevictor,  for  some  of  the  boids  are  particularly  adept  at  catch¬ 
ing  them  andean,  in  the  wild,  exercise  a  considerable  measure  of  control 
when  the  mongoose  itself  becomes  a  pest.  A  mongoose  ( Herpestes  auro- 
punotatus)  was  introduced  from  India  to  Trinidad  in  1 870 ,  and  to  Jamaica 
and  other  West  Indian  islands  a  few  years  later.  Though  originally  im¬ 
ported  to  control  rats  on  sugar  estates,  the  mongoose's  potential  as  a 
snake  destroyer  was  read i 1 y  appreciated.  However,  in  Grenada  it  took  less 
than  20  years  for  the  mongoose  itself  to  become  a  pest  of  poultry  and 
other  farm  livestock.  The’present  position  is  that  the  mongoose  occurs 
on  all  the  larger  West  Indian  islands  with  the  exceptions  of  Dominica, 
Tobago,  Montserrat,  Anegada,  Virgin  Gorda,  Saba  and  St.  Eustatius. 

Snakes  are  frequent  1 y  thehosts  of  ticks  andmites  which  attach  them¬ 
selves  between  the  sea  1 es  and  feed  on  blood  from  the  underlying  tissues. 
A  common  Trinidadian  species  of  snake- infest ing  tick  is  Amblyorma  dissi- 
mile  Koch.  Snakes  seem  able  to  tolerate  very  large  populations  of  such 
external  paras i tes  wi  thout undue  d i scomfort  or  loss  of  health,  though  the 
full  effects  of  the  relationships  are  not  known.  Snakes  also  harbor  a 
number  of i nternal  parasites  such  as  tapeworms  and  roundworms  in  the  gut, 
and  peculiar  degenerate  arthropods  known  as  Pentastomida  in  the  lungs. 
Boidae  are  al so  sometimes  hos t  to  gu i neaworms  ( Draounoulus )  which  inhabit 
the  tissues  immediately  beneath  the  skin. 

COURTSHIP  AND  MATING:  It  is  not  really  known  how  snakes  recognize  their 
own  species.  In  some  cases,  ordor  from  vent  glands  may  be  used,  but  it 
seems  likely  that  the  senses  of  smell,  sight  and  touch  are  all  used  at 
different  times.  Each  species  has  an  inflexible  pattern  of  behavior  which 
has  certain  specific  requirements  and  the  absence  of  any  single  factor 
will  prevent  mating  taking  place.  It  is  for  this  reason  that  many  snakes 
have  never  been  known  to  breed  in  captivity,  whereas  others,  whose  re¬ 
quirements  are  less  exact ing ,  breed  quite  readily.  The  complex  structure 
of  the copu 1 atory  organ  may  f unct i on  as  a  'key'  which  only  f i ts  the  correct 
female  'lock1,  but  even  if  this  is  thecase  it  is  not  fool-proof,  for  in 
captivity  and  in  the  wild  some  interspecific  matings  are  known  and  have 
proved  fert i 1 e. 

The  courtship  ritual  may  beless  important  than  previously  supposed, 
for  many  'courtships'  have  later  proved  to  have  been  displays  between 
competing  males.  The  males  do  not  normal ly  injure  themselves  during  this 
competitive  behavior.  A  common  courtship  stimulus  is  for  the  male  to 
rub  his  chin  along  the  back  of  the  neck  of  the  female,  while  in  boids  the 
male  may  excite  the  female  by  scratching  her  with  his  pelvic  spurs. 

Mating  may  take  place  on  the  ground,  in  a  tree  or  even  under  water. 
Both  snakes  intertwine  with  theirvents  opposed,  whereupon  themale  everts 
and  inserts  one  of  his  two  hemi penes  into  the  female  genital  tract.  The 

Bulletin  Maryland  Herpetological  Society  Page  209 


Volume  13  Number  4 


December  1977 


inflated  hemipenis  is  secured  by  the  spines  and  tubercles  which  project 
from  its  exterior  surface.  Only  one  hemipenis  may  be  used  at  a  time. 
Copulation  may  last  from  a  few  minutes  to  a  coupl e  of  days ,  but  the  pair 
rarely  remain  socially  associated  after  its  completion.  Viable  sperm 
are  known  to  have  been  stored  by  a  female  for  up  to  five  years,  enabling 
fert i 1 izat ion  and  ovi pos i t ion  to  take  place  long  after  the  last  opportuni ty 
for  mating.  This  abi 1 i ty  has  undoubtedly  assisted  i n extend i ng  the natura 1 
distribution  of  snakes.  After  copulation,  some  colubrid  snakes  leave  a 
plug  in  the  female  oviduct  which  serves  either  to  prevent  sperm  loss  or 
to  prevent  a  second  copulation  by  a  competing  male. 

The  sexi ng  of  snakes  is  d i f f i cu 1 1  and  ,  wi thout  dissection,  often  du¬ 
bious.  Generally,  females  are  larger  and  heavier,  have  a  narrower  tail, 
particularly  at  the  base, and  have  only  a  shallow  pa i r  of  glandular  pouches 
opening  into  the  posterior  wall  of  the  vent.  Males  are  usually  smaller, 
lighter  in  weight,  have  the  tail  broader  and  proportionally  longer  than 
in  females,  and  have  large  penial  sacs  opening  into  the  posterior  wall 
of  the  vent. 

REPRODUCTION:  The  major i ty  of  snakes ,  like  other  reptiles,  lay  eggs  and 
are  termed  oviparous,  but  some  give  birth  to  young  at  a  developmental 
stage  at  which  they  can  fend  for themsel ves .  These  apparently  viviparous 
snakes  really  hatch  from  thin-shelled  eggs  wh i ch  are  reta i ned  within  the 
body  of  themother  and  are  termed  ovovivi parous .  The  premature  expulsion 
of  unhatched  eggs  by  snakes  that  are  normally  ovov i vi parous  is  not  un¬ 
common  in  captive  specimens  under  stress.  True  viviparity  in  which  the 
young  are  nourished  at  a  placenta  is  not  known  in  snakes,  though  vipers 
are  so-named  because  the  unborn  young  of  some  species  do  establish  a 
connection  to  the  mother  through  which  water  and  perhaps  oxygen  are  ob¬ 
tained.  In  these  snakes,  the  quantity  of  yolk  is  not  reduced  so  it  seems 
unlikely  that  they  are  'nourished'  in  the  sense  that  they  acquire  nu- 
tr i ents . 

Reptile  eggs  are  an  elongate  oval,  with  a  thin,  uniformly  white, 
leathery  shell  and  are  normally  laid  concealed  indamp  shady  places  well 
away  from  the  wanderings  of  their  enemies.  Those  eggs  laid  in  decom¬ 
posing  vegetation  probably  benefit  from  the ra i sed  temperatures  of  their 
environment  by  accelerated  development.  There  seems  to  have  been  no 
evol  ut  ion  of  protect  i  ve  color  patterns  suchasoccur  on  the  eggs  of  birds, 
though  the  shell  is  frequently  stained  by  the  overlying  vegetation. 

GROWTH:  Hatching  is  usually  accompl i shed  by  the  young  snake s 1 i tt i ng  the 
shell  with  the  temporary  egg-tooth  which  projects  from  the  tip  of  the 
snout.  To  accommodate  growth,  the  skin  is  periodically  renewed  by  a 
process  known  as  moulting  or  sloughing,  which  takes  place  at  intervals 
that  differ  in  individual  specimens,  but  for  a  medium-sized  species  about 
eight  times  a  year  would  be  normal.  Sloughing  does  not  depend  entirely 
upon  growth,  for  even  fasting  snakes  may  slough  regularly,  though  less 
frequently.  Normally,  the  snake  ceases  feeding  and  in  a  few  days  the 
colors  of  the  skin  become  very  dull,  theeye  clouds  over  but  then  clears 
again.  By  rubbing  the  top  of  the  snout  against  a  hard  object,  such  as 
a  rock,  the  skin  splits  over  the  top  of  the  head  and,  like  peeling  off  a 
stocking,  the  snake  emerges  from  the  old  skin  which  is  left  as  a  perfect 
inside-out  replica  of  its  body.  Larger  snakes  tend  to  rub  off  their  old 
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skin  in  small  sheets  rather  than  in  one  piece.  The  rattlesnake  rattle 
consists  of  segments  of kerat i n ,  the  substance  which  forms  the  scales  of 
reptiles,  the  feathers  of  birds,  and  the  hair,  nails  and  skin  of  mammals. 
Each  time  the  snake  sheds,  a  new  segment  is  produced  with  interlocking 
grooves  which  securely  anchor  it  to  the  previous  segment.  Some  segments 
are  lost  from  time  to  time,  so  neither  the  age  of  the  snake  nor  the  num¬ 
ber  of  moults  can  be  determined  by  counting  them,  unless  the  terminal 
button  (which  is  present  at  birth)  is  still  attached. 

The  newly  exposed  skin  is  hard  and  possesses  its  waterproof  quali¬ 
ties  immediately,  but  the  full  color  brilliance  is  not  attained  for  about 
four  days.  The  color-patterns  of  young  snakes  may  differ  considerably 
from  those  of  the  adult  (see  Figure  l),  a  feature  which  has  led  to  con¬ 
fusion  over  the  field  i dent i f i cat i on  of  many  species.  The  rate  of  growth 
increases  in  the  early  stages  of  life  to  a  maximum  rate  at  about  three 
to  s  i  x  months  for med i um-s i zed  species  and  thereafter  declines.  At  sexual 
maturity  the  length  is  near  the  maximum  and  the  snake  subsequently  in¬ 
creases  principally  in  girth,  however,  it  will  continue  to  grow  until 
death.  To  attain  great  length,  a  snake  requires  the  genetic  potential 
together  wi  th opt imum  growing  conditions  in  theearly  phases  of  its  life. 
Hence,  the  longest  individuals  are  not  necessarily  the  oldest. 

1 1  seems  1  i  ke  1  y  that  the  anaconda  ( Eunectes )  is  not  only  the  heaviest 
snake  in  the  world  but  that  is  is  also  the  longest.  When  one  realizes 
that  one  sixteen  foot  specimen  weighed  over  two  hundred  pounds,  it  is 
hardly  surprising  that  the  alleged  thirty-eight  feetgiants  fromthe  Upper 
Amazon  are  not  brought  back  alive,  or  even  dead.  As  a  snake  skin  can  be 
stretched  up  to  twenty-five  percent  beyond  its  original  length,  skins 
themselves  are  not  a  reliable  indication  of  the  size  of  the  living  animal, 
although  the  known  forty-two  feet  anaconda  skins  are  truely  impressive. 
In  contrast  to  the  giant  boids,  some  species  of  Leptotyphlops  attain  a 
length  of  only  four  inches. 

The  1 onges t- 1 i ved  snake  is  probably  again  the  anaconda,  which  has 
survived  twenty-nine  years  in  captivity,  but  it  is  very  doubtful  if  that 
age  is  ever  attained  in  the  wild.  Several  other  species  of  Boidae  have 
exceeded  twenty  years,  but  the  normal  life  of  the  smaller  snakes  is  prob¬ 
ably  about  eight  years. 

VENOM:  Snake  venom  is  complex,  but  has  two  principal  activities.  Neuro¬ 
toxin,  which  is  the  main  component  of  the  venom  of  coral  snakes,  other 
Elapidae  and  most  back-fanged  snakes,  affects  the  nervous  system;  early 
symptoms  are  a  restriction  of  the  breathing  as  the  nerves  that  inervate 
the  chest  muscles  fail  to  function.  Before  any  further  effects  can  be 
felt,  the  victim  is  usually  unconscious  from  lack  of  oxygen,  which  may 
in  itself  prove  fatal.  Hemotoxic  venom,  which  is  characteristic  of  the 
vipers,  contains  digestive  enzymes  which  attack  the  red  blood  cells,  the 
tissues  which  manufacture  them  and  the  linings  of  the  capillaries.  The 
ruptur i ng  of  the  red  blood  corpuscles  deactivates  theenclosed  hemoglobin 
and  so  reduces  oxygen-ca r ry i ng  capacity.  Hence,  the  victims  of  both 
viper  and  elapid  bites  die  of  oxygen  deficiency,  though  through  totally 
different  mechanisms.  Only  a  copious  and  immediate  blood  transfusion 
can  assist  the  recipient  of  a  deep  viper  bite,  and  even  then  the  damage 
will  ensure  that  the  patient  is  hospitalized  for  a  long  time.  A  secon- 
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dary  but ser i ous  problem  is  that  the  poor  resistance  to  infection  at  the 
site  of  thebite  can  lead  to  gangrene  and  the  subsequent  loss  of  at  least 
part  of  a  limb. 

Dr i ed  venom  genera  1 1 y  y i e 1 ds  ye  1  1  ow  crysta 1 s  ,  twenty-five  to  thirty- 
five  percent  of  the  wet  we i ght ,  whose  tox i c i ty  may  pers i s t  for  many  years. 
Hence,  an  accidental  scratch  from  the  fang  of  a  dead  viper  could  prove 
serious,  though  not  equal  to  the  tale  of  'grandfather's  boots'.  As  the 
story  is  told,  a  few  weeks  after  g randf ather ' s  funeral,  the  boots  he  was 
wearing  at  the  time  of  his  sudden  and  unexpected  death  were  tried  on  by 
his  son.  His  heir  collapsed  immediately  and  died  within  a  few  hours. 
The  old  man's  'cursed'  boots  remained  undisturbed  in  an  attic  for  many 
years  until  an  inquisitive  grandson  discovered  the  broken-off  fangs  of 
the  bushmaster,  wh i ch  had  k i  1  1  ed  both  his  father  and  grandfather,  firmly 
embedded  in  the  leather  uppers  and  proj ect i ng  lethal ly  into  the  interior. 

Venom  is  made  by  mod  i  f  i  ed  sa  1  i  vary  g  1  ands  wh  i  ch  lie  inthehead  above 
and  to  the  sides  of  the  roof  of  themouth,  though  in  some  African  species 
they  are  exceptionally  large  and  extended  along  half  the  length  of  the 
body.  At  eachbite  up  tofifty  percent  of  theavailable  venom  is  expelled, 
so  after  repeated  biting  the  supply  becomes  exhausted.  Two  weeks  or  more 
may  have  to  elapse  before  the  venom  sacs  become  fully  recharged.  The  ex¬ 
pulsion  of  the  venom  is  under  thecontrol  of  the  snake  and  is  effected  by 
muscles  which  squeeze  the  venom  sac  during  the  act  of  biting.  Venomous 
snakes  show  a  h  i  gh degree  of ? mmun i ty  to  the i r  own  venom  and  that  of  allied 
species,  which  is  to  be  expected,  for  apart  from  the  danger  of  self-in¬ 
flicted  wounds,  they  digest  their  poisoned  v i ct ims  and  may  absorb  active 
venom  through  abrasions  in  their  alimentary  tract.  Coral  snakes  are  un¬ 
usual  in  that  they  bite  and  chew,  whereas  most  other  snakes  bite  and  then 
quickly  let  go.  A  captive  coral  snake  may  be  lifted  out  of  its  container 
while  holding  on  tothepencil  with  which  it  has  been  teased.  Propensity 
for  biting  is  partly  dependent  upon  thetime  of  day;  the  nocturnal  coral 
snake,  for  example,  is  usually  docile  by  day  whereas  the  same  individual 
will  bite  very  aggressively  if  teased  at  night.  People  who  keep  captive 
snakes  should  be  aware  of  diurnal  activity  rhythms. 

EXTERNAL  ANATOMY:  The  skull  serves  to  protect  the  brain  from  injury,  pro¬ 
vide  articulations  for  the  jaws,  and  provide  points  of  attachment  for 
muscles.  The  jaws  of  snakes  are  ext raord i nar i 1 y  specialized  for swa 1 1 owi ng 
prey  which  exceeds  the  normal  diameter  of  the  head.  The  presence  and 
arrangement  of  the  bones  of  the  skull  are  important  in  classification, 
but  owing  to  the  difficulty  of  examining  these  characters,  they  are  in¬ 
appropriate  in  a  field  work  such  as  this.  The  teeth  usually  occur  on 
both  upper  and  lower  jaws  and  some  bones  that  form  the  roof  of  the  mouth. 
The  st ructure  and  arrangement  of  the  teeth  in  theupper  jaws  was  the  basis 
for  separating  snakes  into  four  groups,  but  the  only  surviving  merit  of 
this  obsolete  classification  is  that  it  indicates  degrees  of  potential 
danger.  However,  it  is  frequently  referred  to  in  older  works,  so  it  is 
presented  here: 

GROUP  I  Aglypha  (Typhl op i dae ,  Leptotyph lop i dae ,  Boidae  and  some 
Colubridae).  Snakes  with  the  teeth  all  solid  and  with¬ 
out  venom.  Secondary  infection  may  follow  a  bite,  but 
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specimens  up  to  ten  feet  in  length  may  be  handled  with 
care. 

GROUP  ii  Opisthoglypha  (some  Colubridae,  mostly  included  in  the 
obsolete  subfamily  Bioginae).  Snakes  in  which  the  teeth 
are  all  solid  and  one  or  more  pairs  at  the  back  of  the 
upper  jaws  are  enlarged  and  grooved  for  the  conduction 
of  venom.  Though  the  venom  may  be  highly  toxic  and  in 
moderate  quantity,  the  rear  position  of  the  venom-con¬ 
ducting  teeth  makes  it  unlikely  that  a  bite  on  the  leg, 
arm  or  body  would  be  serious.  However,  hands  do  present 
a  very  vulnerable  target  and  caut ion  should  be  exercised 
for  the  bites  of  two  African  species  have  proved  fatal. 

GROUP  I  I  I  Proteroglypha  (Elapidae) .  Each  of  the  first  teeth  in  the 
upper  jaws  is  enlarged  and  deeply  grooved  or  hollow  for 
the  conduction  of  venom.  As  the  fangs  are  permanently 
erect,  they  are  received  by  pouches  in  the  lower  jaws 
when  themouth  is  closed  and  the  length  to  which  the  teeth 
grow  is  relatively  short.  Coral  snakes  have  sma  1  1  heads, 
small  fangs  (2  mm)  and  a  narrow  gape wh i ch  prevents  deep 
wounds  being  inflicted.  Children  are  particularly  vul¬ 
nerable  for  they  may  expose  their  fingers  or  toes  while 
turning  over  rocks  or  logs  under  which  a  snake  is  taking 
shelter.  The  venom  is  highly  toxic.  Some  cobras  can 
'spit'  (rea 1 ly  squirt)  venom  up  to  n i ne  feet .  In  Nigeria, 
domestic  cats  often  became  temporarily  blinded  by  cobra 
venom  (the  condition  seemed  to  be  alleviated  by  bathing 
with  warm  milk),  and  spitting  cobras  encountered  on  the 
highway  would  plaster  the  chromium  plate  and  headlights 
of  nearby  cars  with  venom.  The  King  Cobra  ( Ophiophagus 
hannah)  of  India  is  the  largest  venomous  snake  in  the 
world  and  may  exceed  eighteen  feet  in  length. 

GROUP  IV  Solenoglypha  (Viperidae).  The  first  tooth  in  each  upper 
jaw  is  enlarged  and  hollow,  and  the  maxillary  bone  to 
which  it  is  attached  is  hinged.  With  the  jaws  closed, 
the  fangs  1  ie  close  alongs  ide  the  outer  edge  of  the  upper 
jaws,  but  as  the  mouth  i  s opened  to  bite  about  seven  pairs 
of  bones  are  involved  in  the  erection  of  the  fangs  which 
when  ful  ly  extended  project  frontally  fromtheopen  jaws. 
The  Viperidae  comb i ne  th  i  s form i dab  1 e  equ i pment  wi  th  very 
powerful  and  copious  venom.  Some  species  reach  ten  feet 
in  length  and  have  fangs  1.2  inches  (30  mm)  long;  they 
must  be  reckoned  amongst  themost  dangerous  of  all  snakes. 
The  fangs  are repl aced  alternately  by  new  ones  which  grow 
behind  the  functional  pair. 

The  vertebral  column  or  backbone  consists  of  from  180  to  over  400 
individual  vertebrae,  each,  except  those  just  behind  the  head,  articula¬ 
ting  with  a  pair  of  ribs.  The  ribs  in  the  tail  reg i on  are  fused  to  their 
vertebrae.  The  vertebrae  have  supplementary  articular  processes  which 
limit  movement  of  the  body  in  a  vertical  d i rect ion  and  make  rotation  im- 
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possible.  Snakes  are  unable  to  make  wavy  up  and  down  movements  to  any 
significant  extent. 

In  themost  advanced  snakes,  limbs  are  completely  absent  but  in  some 
of  the  more  primitive  families  there  is  a  pair  of  spurs  with  secondary 
sexual  function  near  the  vent.  A  few  small  bones  without  connection  to 
the  vertebral  column,  together  with  the  spurs,  represent  the  vestiges  of 
the  pelvic  girdle  and  hind  limbs. 

Scales  cover  the  body,  and  shields  cover  the  top  and  sides  of  the 
head.  The  pattern  of  the  head  shields,  the  number  of  rows  of  body  scales 
and  the  presence  of  pits,  tubercl es  or  keel s  on  the  scales  is  relatively 
constant  for  each  species  and  may  be  used  in  their  identification.  The 
termi nology  of  the  head  shields  is  explained  i n  the i 1 1 ust rat i on  of  Siph- 
lophis  oervinus ,  Figure  25. 

The  vent,  which  is  a  common  exit  for  urine,  feces  and  genital  pro¬ 
ducts,  marks  the  end  of  the  body  and  the  beginning  of  the  tail. 

INTERNAL  ANATOMY:  The  right  lung  is  large  and  usually  terminates  in  an 
air  reservoi r ;  the  left  lung  is  reduced  or  may  be  absent.  The  alimentary 
canal  is  only  slightly  convoluted.  The  liver,  kidneys  and  reproductive 
organs  areall  very  elongate,  butare  otherwise  generally  s imi 1 ar  to  those 
of  other  terrestrial  vertebrates.  The  copulatory  organ  of  males  is  re¬ 
markable  in  that  it  is  paired  and  often  bears  a  complex  armature  of  hooks , 
spines  and  processes;  when  not  in  use  these  hemipenes  lie  retracted  in 
sheaths  inside  the  base  of  the  tail. 

SYNOPSIS  OF  WORLD  SNAKE  FAMILIES 

To  place  snakes  in  their  proper  perspective  within  the  Animal  King¬ 
dom,  their  systematic  position  may  be  summarized  as:  - 

Phylum  Chordata  -  animals  with  an  internal  axial  rod  forming  part  of  the 

skeleton.  Excl uded  are  i  nsects ,  worms,  starfish,  corals, 
shel 1 f i sh  etc . 

Subphylum  Vertebrata  -  chordates  with  the  axial  rod  replaced  by  bony  or 

cart i 1 agenous  vertebrae.  Excluded  are  sea-squirts  and 
other  primitive  marine  chordates. 

Class  Reptilia  -  ful ly  terrestrial  cold-blooded  vertebrates  withthebody 

covered  with  horny  scales  and  which  lay  shelled  eggs. 
Excluded  are  fish,  amphibians,  birds  and  mammals. 

Order  Squamata  -  living  reptiles  with  a  specialized  skull  structure  and 

paired  eversible  hemipenes.  Excluded  are  turtles,  tor¬ 
toises,  crocodiles  and  alligators. 

Suborder  Serpentes  -  Squamata  wi  th  i nternal  special i zat ions  wh  i  ch excl ude 

1 i zards . 

The  number  of  genera  and  species  of  snakes  is  under  continual  re¬ 
vision.  The  cl  ass i f i catory  scheme  followed  here  is  that  of  Underwood 
(1967). 
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TYPHLOPIDAE  (200  species  in  two  genera  of  which  Typhlops  has  about  170 
species).  Harmless,  secretive,  insectivorous,  burrowing  snakes,  thesize 
of  which  ranges  from  4  inches  (100  mm)  to  a  30  inch  (760  mm)  giant  in 
South  Africa.  With  their  eyes  hidden  beneath  the  head  shields  and  their 
blunt  tail,  they  look  extremely  worm-like.  Vestiges  of  the  pelvis  re¬ 
main  beneath  theskin.  Typhlopidae  are  the  remnants  of  an  ancient  group, 
but  still  enjoy  a  widespread  tropical  distribution. 

AN0MALEPIDAE  (about  14  species  in  four  genera).  A  recently  established 
family  of  typh 1  ops- 1 i ke  snakes. 

LEPT0TYPHL0P I  DAE  (45  species  in  two  genera).  Superficially  similar  to 
Typhlopidae,  but  whereas  in  the  latter  family  teeth  are  present  only  in 
the  upper  jaws,  in  Leptotyph 1  op i dae  they  are  present  only  on  the  lower 
ones.  There  is  still  debate  over  whether  the  two  families  are  closely 
related.  The  Leptotyphl op i dae  are  found  in  Africa,  southwest  Asia,  trop¬ 
ical  Central  and  northern  South  America  and  the  West  Indies. 

UR0PELTIDAE  (45  species  in  seven  genera).  Brilliantly  colored  burrowing 
snakes  with  the  tail  terminating  in  a  flat  disc  set  at  an  angle  to  the 
long  axis  of  thebody.  Rarely  longer  than  30  inches  (760  mm),  these  ovo- 
viviparous  snakes  live  only  in  the  hills  of  Sri  Lanka  (Ceylon)  and  pen¬ 
insular  I nd i a  where  they  feed  ma i n 1 y  on  earthworms .  The  iridescent  colors 
are  produced  by  fine  striations  on  thebody  scales  which  make  thesurface 
slick  for  easy  passage  through  the  soil.  The  angular  tail  is  thought  to 
act  as  a  plug  in  the  burrow,  so  there  is  nothing  a  pursuer  can  grab. 

AN  I L I  DAE  (11  species  in  three  genera).  A  small  fami 1 y  of burrowi ng  snakes 
wh  i  ch  occur  only  in  southeast  Asia  and  South  America.  Possessing  vestigial 
hindlimbs  they  form  a  link  between  the  Uropeltidae  and  the  Boidae  and 
are,  perhaps,  the  snakes  most  similar  to  the  burrowing  ancestors  from 
which  modern  snakes  are  thought  to  have  evolved. 

XEN0PELTIDAE  (two  species  in  two  genera).  A  family  of  two  very  distinct 
burrowing  species,  one  from  Central  America  and  one  from  southeast  Asia. 

ACR0CH0RD I  DAE  (two  species  i  n two  genera).  Southeast  As ian  and  Austral ian 
aquatic  snakeswith  conical  tricuspid  scales  on  a  loose  skin,  hence  called 
wart  snakes. 

BOIDAE  (about  80  species  in  20  genera).  A  large  family  of  non-venomous 
constricting  snakes  that  includes  the  largest  in  the  world.  The  longest 
authentic  record  is  Python  reticulatus  from  Asia  which  has  attained  over 
33  feet  (10,040  mm),  through  there  is  some  evidence  that  the  anaconda 
( Eunectes  murinus)  may  reach  38  feet  (11,600  mm)  in  South  America.  This 
family  is  primitive  in  that  the  pelvic  limbs  are  still  evident  as  spurs 
which  project  near  the  vent.  A  widely  distributed  family  for  there  are 
representatives  in  Africa,  southern  Asia,  Australasia,  western  North 
America,  tropical  America  including  the  West  Indies,  somewestern  Pacific 
islands  and  Madagascar.  Many  of  the  Boidae  have  the  habit  of  rolling  up 
into  a  tight  ball  when  disturbed.  The  Bolyerini  is  a  taxonomi ca 1 1 y  con¬ 
troversial  group  living  on  Round  Island  east  of  Madagascar,  and  there  is 
evidence  that,  until  recently,  other  members  lived  on  Mauritius. 
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COLUBRIDAE  (about  2,500  species  in  300  genera).  A  heterogeneous  family 
of  wide  distribution,  without  venom  or  with  venom-conducting  teeth  only 
at  the  back  of  the  mouth.  Among  the  more  important  subfamilies  are:  - 

Dipsadinae  (60  species).  Arboreal,  with  unusual  heads  which  do  not 
permit  thegreat  gape  and  1 atera 1  separation  of  the  lower  jaws  which 
is  normally  possible  insnakes.  They  specialize  in  eating  slugs  and 
snails  and  occur  in  both  the  New  World  and  Old  (where  they  may  be 
cal  led  Parei nae) . 

Homalopsinae  (30  species).  As  i  at i c  and  Austra 1 i an  aquat i c freshwater 
snakes  that  have  the nostr i 1 s  and  eyes  dorsal  and  nasal  passages  that 
can  be  closed,  all  features  associated  with  eating  fish. 

Xenodermat i nae  (10  species).  A  smal 1  secret i ve  group  with  few  appar¬ 
ent  affinities  from  southeast  Asia. 

Dasypeltinae  (few  species).  In  these  Ethiopian  and  Oriental  egg¬ 
eating  snakes  ,  the  head  and  neck  are  capable  of  exceptional  distension 
so  a  snake  less  than  three  feet  long  (915  mm)  can  swallow  a  chicken 
egg.  The  cervical  vertebrae  are  modified  to  split  the  egg-shell, 
which  is  later  regurgitated. 

Colubrinae  and  Xenodontinae  (numerous  species  and  genera).  Mostly 
venomless  snakes  of  worldwide  distribution  that  form  the  bulk  of  the 
known  snake  fauna. 

ELAPIDAE  (about  150  species  in  over  30  genera).  Elapids  occur  in  all 
tropical  andwarm  temperate  regionswith  the  except  ion  of  Europe  and  north¬ 
ern  Asia.  The  permanently  erect  venom-conducting  teeth  in  the  front  of 
the  upper  jaws,  even  though  short,  render  these  snakes  very  dangerous. 
Included  arethecoral  snakes  of  America  (Miorurus  and  Micvuvoides) ,  the 
mambas  of  Africa  (Dendroaspis) ,  the  cobras  of  Africa  and  southern  Asia 
(Naja) ,  and  the  kraits  of  southeast  Asia  (Bungarus) .  In  Australia,  the 
only  continent  with  more  species  of  venomous  snakes  than  non-venomous , 
the  Taipan  ( Oxyuranus )  may  reach  11  feet  (3,3^0  mm)  in  length  and  is  re¬ 
garded  as  one  of  the  most  dangerous  in  the  world.  However,  the  largest 
venomous  snake  i  s  the  Ki  ng  Cobra  of  I  nd  i  a  wh  i  ch  exceeds  18  feet  (5,^80  mm). 

HYDR0PHIIDAE  (50  species  in  15  genera).  Marine  snakes,  closely  related 
to  the  Elapidae,  that  have  the  tail  flattened  laterally  and  the  nostrils 
opening  dorsal ly.  Some  species  have  reduced  ventral  scales  and  are  ex¬ 
tremely  cl umsy  on  1  and .  These  snakes  occur  along  most  tropical  coastlines 
but  have  yet  to  be  recorded  from  the  Atlantic  coasts.  One  of  the  hazards 
of  a  sea-level  trans-Panamanian  canal  is  the  possible  immigration  of 
Pacific  hydrophiids  into  the  Atlantic  ocean.  Though  known  to  bite  only 
when  provoked,  for  example  when  caught  in  fishing  nets,  thevenom  is  ex¬ 
tremely  toxic.  They  normally  feed  exclusively  on  fish. 

V I  PERI  DAE  (about  180  species  in  15  genera).  These  snakes  are  equipped 
with  long  hollow  teeth  at  the  front  of  the  upper  jaws  and  which,  through 
a  complex  series  of  bone  articulations,  maybe  erected  when  the  mouth  is 
opened.  The  most  important  subfamilies  are:  - 

Crotalinae  (over  100  species  in  5  genera).  Because  these  snakes  have 
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a  temperature  receptor  lying  in  a  depression  between  the  eye  and  the 
nostril,  they  are  known  as  pit-vipers.  Occurring  in  southern  Asia 
and  America,  some  retain  res i dues  of s 1 oughed  skins  on  the  tail  and 
give  a  warning  rattlewhen  disturbed  (e.g.  Cvotalus)  whereas  others 
do  not  (e.g.  Laohesis  and  Bothrops) . 

Viperinae  (over  70  species  in  10  genera).  These  African,  Asian  and 
European  snakes  lack  the  pit  which  is  typical  of  the  Crotalinae; 
however,  they  are wi del y  distributed  in  geography  and  habit  and  in¬ 
clude  climbers  and  burrowers,  some  inhabiting  deserts  such  as  the 
Sahara . 


TREATMENT  OF  SNAKE  BITE 

If  bitten  by  a  snake,  avoid  being  bitten  again.  Do  not  panic,  move 
actively  or  become  excited  but  ask  yourself  -  'was  it  venomous?'  If  the 
snake  is  known  to  be  non-venomous  then  take  only  precautions  applicable 
in  the  case  of  a  rat  bite.  If  uncertain,  then  proceed  at  a  normal  pace 
to  obtainassistance,  if  possible  taking  thesnake  with  you  dead  or  alive. 
Swel ling,  d is col  oration  or  acute  pain  developi ngatthe  site  of  the  wound 
would  strongly  suggest  that  the  bite  was  from  a  venomous  snake.  However, 
the  imagination  is  difficult  to  control  at  this  time!  If  the  snake  is 
known  tobevenomous  (Elapidae,  Viperidae  or  large  back-fanged  colubrid) 
then  apply  a  tourniquet,  about  two  to  four  inches  above  the  bite,  which 
is  tight  enough  to  restrict  the  flow  of  lymph  and  blood  in  the  arteries 
and  deeper  veins.  A  tourniquet  on  the  arm  or  leg  should  just  be  capable 
of  having  two  fingers  pushed  under  it.  The  tourniquet  should  be  released 
for  90  seconds  every  10  minutes  and  as  the swel ling  develops,  the  tourn¬ 
iquet  should  be  moved  farther  up  the  limb,  towards  the  heart.  If  medical 
aid  can  be  reached  within  less  than  thirty  minutes,  do  no  more  than  obtain 
itasquickly  as  i  s  cons istent  with  exert i ng  little  extra  effort.  Vigorous 
exercise  will  only  increase  the  rate  of  circulation  of  the  blood,  and 
consequent  1 y  the  venom  too.  Only  if  there  isabsolutely  no  hope  of obta i n- 
ing  professional  t  rea  tment  shou  1  d  you  i)  sterilize  a  sharp  knife  by  holding 
the  blade  in  a  match  flame  and  make  a  longitudinal  incision  at  the  site 
of  each  fang  mark,  but  not  deeper  than  one  quarter  of  an  inch  (6  mm) (un¬ 
less  the  bite  is  from  a  viper  longer  than  five  feet,  in  which  case  cuts 
up  to  half  an  inch  (12  mm)  may  be  made  provided  no  permanent  damage  will 
be  done) .  ii)  apply  suction  to  the  wound  with  the  mouth,  the  extracted 
blood  and  venom  being  spat  out  repeatedly  (provided  that  the  lining  of 
the  mouth  and  a  1 imentary  canal  is  not  abraded,  noharm  should  come  to  the 
person  sucking);  suction  should  be  maintained  until  medical  help  can  be 
obtained  (anti -snake-b i te  kits  normally  con ta  i  n rubber  suction  bulbs  which 
are  much  more  convenient  than  the  use  of  the  mouth).  Hi)  obtain  pro¬ 
fessional  medical  aisas  soon  as  poss i b 1 e  bu t  wi  thout  excessive  activity. 

There  are  specific  antivenins  for  many  species  of  snake,  but  it  is 
usual  to  administer  Universal  Antivenin  in  case  the  snake  has  been  mis- 
identified  (hence  capturing  thesnake  can  be  very  helpful).  If  the  wrong 
serum  is  given,  the  results  can  be  most  adverse,  and  even  under  proper 
treatment  the  reaction  of  the  patient  to  the  antivenin  can  be  serious. 
The  patient's  reactivity  to  the  ant i -ven i n  is  normally  tested  by  add i ng  a 
minute  drop  to  the  eyeba 1 1 ,  immed i ate  i  nf 1 ammat ion  i nd i cat i ng  sens  i  t i v i ty . 
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The  on! y  j  ust i f i cat  ion  for  alcohol i c  beverages  or  top i cal  applications 
of  Condy 1 s  crystals  (potassium  permanganate)  is  pacification  while  the 
proper  treatment  is  awaited,  but  is  dangerous  and  should  be  avoided. 

Antivenins  are  obtained  by  injecting  a  horse  with  successively  in¬ 
creasing  doses  of  act i ve  venom,  which  has  been  'milked'  from  snakes  main¬ 
tained  for  that  purpose.  The  blood  of  the  horse  responds  to  the  venom 
by  manufacturing  antibodies  which  combine  wi th  and  i nact i vate  the  venom. 
The  antibodies  remain  active  in  extracts  of  the  horse  blood  serum  which 
are  stored  for  later  use  in  a  human  patient. 

Factors  which  affect  the  gravity  of  a  venomous  bite  are:  -  1)  The 
site  and  depth  of  the  bite  (the  nearer  the  heart  and  the  deeper  the  more 
serious  it  is).  2)  Whether  the  venom  was  i njected  into  a  principal  blood 
or  lymph  vessel  (both  more  serious)  or  only  into  muscle  tissue.  3)  The 
health  and  physique  of  the  victim  and  whether  allergic  to  the  venom  or 
not.  4)  The  amount  of  venom  injected,  which  is  dependent  upon  a)  the 
decision  of  the  snake  (unless  recent  previous  bites  have  depleted  its 
supply;  b)  the  size  of  the  snake  (the  size  of  the  venom  sacs  and  the 
length  of  the  fangs  are  directly  proportional  to  body  size  for  a  par¬ 
ticular  species);  and  c)  the  hea  1  th  of  the  snake .  5)  The  t  ime  that  el  apses 
between  the  bite,  first-aid  and  final  treatment.  6)  The  quality  of  the 
treatment  given.  7)  The  sensitivity  of  the  patient  to  antivenin.  8)  The 
placidity  of  the  patient.  9)  The  age  and  weight  of  the  victim. 

KEEPING  SNAKES  IN  CAPTIVITY 

To  the  layman  snakes  make  poor  pets,  for  they  do  not  respond  to 
'kindness'  in  themanner  of  cats  and  dogs,  and  seem  quite  unaware  of  their 
admirers.  Many  species  apparently  live  satisfactorily  in  captivity,  but 
some  are  unable  to  adjust  to  new  conditions  and  soon  die.  The  causes  of 
death  are  varied,  but  most  frequently  include  deficiency  in  one  or  more 
of  the  following  requirements:  1)  plenty  of  room  in  which  to  move;  2) 
good  ventilation;  3)  choice  of  water,  landandtree  (or  artificial  sub¬ 
stitute)  in  which  to  excercise;  4)  shade  from  the  direct  rays  of  the 
sun  (excessive  sunlight  can  immobilize  nocturnal  species  which  then  die 
from  overheating);  5)  the  correct  range  of  temperature;  6)  a  varied 
diet  within  the  normal  limits  of  the  species;  7)  a  cage  with  a  smooth 
interior  (so  the  snake  does  not  damage  its  nose  and  become  infected  with 
a  fungal  disease  which,  if  untreated,  will  eventually  rot  the  whole  jaw 
structure;  avoid  wire  netting  for  this  reason);  8)  stones  against  which 
the  snake  can  rub  its  head  to  start  the  sloughing  of  its  skin;  9)  soil 
to  explore  ( i nab i 1 i ty  to  bur  row  in  some  spec i es  can  1 ead  to  fatal  nervous 
tension);  10)  a  source  of  dr i nki ng  water  (many  species  in  the  wild  drink 
dew  and  rainwater  fromthetips  of  leaves  and  may  be  incapable  of  taking 
water  from  a  dish). 

Snakes  may  be  reluctant  to  feed  because  some  feature  of  their  be¬ 
havior  pattern,  or  that  of  their  prey,  is  inhibited;  a  problem  which  is 
almost  impossible  toovercome  wi  thout extensive  research.  Sometimes  feed¬ 
ing  can  be  i  nduced  by  a  1  1  owi  ng  a  prolonged  per  iod  to  el  apse  before  of  fer  i  ng 
food,  or  by  the i ntroduct i on  of  another  specimen  of  the  same  species  that 
is  feeding  normally  (but  beware  of  cannibalism).  In  extreme  cases,  a 
snake  can  be  force-fed  by  opening  themouth  with  pressure  applied  to  the 
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sides  of  the  jaws  and  pushing  thoroughly  moistened  food  down  the  throat 
with  blunt  forceps.  The  recurved  teeth  usually  prevent  the  food  being 
rejected  immediately,  though  it  may  be  regurgitated  later.  Snakes  seem 
at  any  one  time  to  be  in  one  of  three  distinct  phases:  eating,  sleeping/ 
digesting  and  sloughing.  A  captured  specimen  must  beal lowed  to  complete 
one  phase  before  being  coaxed  to  the  next. 

If  a  snake's  mouth  does  become  infected  with  mouth  rot  fungus,  it 
should  be  treated  with  an  aqueous  solution  of  sodium  crystelline  pene- 
cillin  G  twice  each  day  for  five  weeks,  and  dusted  once  each  day  with 
su 1 fath iozol e  powder. 

Finally,  do  not  keep  venomous  snakes  in  captivity  unless  there  is 
a  compelling  reason  to  do  so,  for  many  professional  herpetologists  have 
had  their  lives  shortened  by  their  charges.  Ignorance,  accidents  and 
familiarity  have  all  made  their  lethal  contributions.  If  you  do  keep 
non-venomous  snakes,  try  to  findoutas  much  as  poss  i  bl  e  about  thei  r  lives 
in  the  wild  and  make  appropriate  adjustments  to  your  cage  conditions. 


CHECK  LIST  OF  SPECIES  FROM  TRINIDAD  AND  TOBAGO 


(and  of  some  other  Caribbean  islands) 


The  subspecies  and  synonyms  of  the  snakes  of  Trinidad  and  Tobago 
are  given  under  the  species  description  in  the  main  text;  but,  as  the 
snakes  of  the  other  islands  are  not  described  in  detail,  the  subspecies 
and  more  commonly  encountered  synonyms  are  listed  here. 

Worthy  of  note  is  the  fact  that  over  half  of  the  snakes  known  from 
Trinidad  were  described  by  Carl  Linnaeus  in  themiddle  of  the  eighteenth 
century,  while  working  five  thousand  miles  away  in  Sweden! 

The  species  enclosed  in  square  brackets  [  ]  are  doubtful  records 
which  should  not  be  accepted  without  new  evidence;  those  species  aster¬ 
isked  *  are  questionable  but  difficult  to  ignore;  and  a  double  asterisk 
**  indicates  a  valid  species  which  is  probably  now  extinct. 

The  name  after  a  species  is  that  of  the  person  who  first  described 
it,  if  the  name  is  in  parentheses  (  )  then  the  species  was  originally 
described  in  a  different  genus  from  that  given  here. 


TYPHLOPIDAE 


TRINIDAD 

Typhlops  reticulatus  (Linnaeus) 
Typhlops  trinitatis  Richmond 


BO  I  DAE 


LEPTOTYPHLOPIDAE 


Leptotyphlops  tenella  Klauber 

Boa  constrictor  Linnaeus 
Corallus  enydris  (Linnaeus) 
Epicrates  cenchria  (Linnaeus) 
Eunectes  murinus  (Linnaeus) 
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COLUBRIDAE 

DIPSADINAE 

COLUBRINAE 


(BO  I G I NAE) 


XENODONTINAE 

ELAPIDAE 

V I  PERI  DAE 

CROTAL I NAE 


Dipsas  variegata  (Dumeril,  Bibron  and  Dumeril) 

Sibon  nebulata  (Linnaeus) 

Chironius  carinatus  (Linnaeus) 

Drymarchon  corais  (Boie) 

Leptophis  ahaetulla  (Linnaeus 
*Leptophis  riveti  Despax 
Liophis  cobella  (Linnaeus) 

Mastigodryas  boddaertii  (Sentzen) 

Pseustes  poecilonotus  (Gunther) 

Pseustes  sulphureus  (Wag  1 er) 

Spilotes  pullatus  (Linnaeus) 

Clelia  olelia  (Daudin) 

Erythrolamprus  aeseulapii  (Linnaeus) 

Imantodes  oenchoa  (Linnaeus) 

Leptodeira  annulata  (Linnaeus) 

Oxybelis  aeneus  (Wagler) 

Oxyrhopus  petola  (Linnaeus) 

Pseudoboa  neuweidii  (Dumeril,  Bi bron  and  Dumer i 1 ) 
Siphlophis  oervinus  (Laurent i) 

Tantilla  melanooephala  (Linnaeus) 

Tripanurgos  oompressus  (Daudin) 

Atractus  tvilineatus  Wagler 
Helicops  angulatus  (Linnaeus) 

Hydrops  triangularis  (Wagler) 

Leimadophis  melanotus  (Shaw) 

Leimadophis  reginae  (Linnaeus) 

Ninia  at rat a  (Hall  owe  11) 

Miorurus  lemniscatus  (Linnaeus) 

Micrurus  psyches  (Daudin) 

Bothrops  atrox  (Linnaeus) 

Lachesis  muta  (Linnaeus) 
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INVALID  RECORDS  FROM  TRINIDAD 

Anilius  soytale  (Linnaeus):  recorded  from  'Trinidad1,  Bolivia. 

Leptotyphlops  goudotii  (D.,  B  &  D) :  known  only  from  Patos  Island, 
which  was  politically  part  of  Trinidad  until  19^2. 

Oxybelis  fulgidus  (Daudin):  known  from  Patos  Island  only,  not  from 
ma i n 1  and  Tr i n i dad . 

Pseudoboa  coronata  Schneider:  probably  a  mi s i dent i f i cat  ion  of  P. 
neuweidii ,  but  also  known  from  'Trinidad1,  Bolivia. 

Pseudoboa  guerini  (D.,  B.&D.):based  upon  a  single  distorted  spec¬ 
imen  recorded  by  Werner  in  1899. 


TOBAGO 

TYPHLOPIDAE 

Typhlops  lehneri  Roux 

LEPTOTYPHLOPIDAE 

Leptotyphlops  tenella  Klauber 

BO  1  DAE 

Boa  constrictor  Linnaeus 

Corallus  enydris  (Linnaeus) 

Epicrates  cenchria  (Linnaeus) 

COLUBRIDAE 

DIPSADINAE 

Sibon  nebulata  (Linnaeus) 

COLUBRINAE 

Drymarchon  corais  (Boie) 

Leptophis  ahaetulla  (Linnaeus) 

Liophis  cobella  (Linnaeus) 

Mastigodryas  boddaertii  (Sentzen) 

Spilotes  pullatus  (Linnaeus) 

(BO  1 G 1 NAE) 

Clelia  clelia  (Daudin) 

Erythrolamprus  aesculapii  (Linnaeus) 

Imantodes  cenchoa  (Linnaeus) 

Leptodeira  annulata  (Linnaeus) 

Oxybelis  aeneus  (Wagler) 

Pseudoboa  neuwiedii  (D.,  B.  &  D.) 

Tantilla  melanocephala  (Linnaeus) 

XENODONTINAE 

Atractus  trilineatus  Wagler 

Leimadophis  melanotus  (Shaw) 

Pinza  atrata  (Hal lowel 1 ) 
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INVALID  RECORDS  FROM  TOBAGO 

Bothrops  atrox  (Linnaeus):  Two  specimens  in  the  American  Museum  of 
Natural  H i story  a  1 1 eged 1 y  taken  on  Tobago  i  n  1 878  are  undoubtedly 
labelling  errors,  for  there  is  today  neither  recollection  nor 
folklore  of  there  ever  having  been  venomous  snakes  on  Tobago. 

Mastigodryas  amarali  (Stuart):  This  record  of  a  snake  typ  i  ca  1  ly  from 
Margarita  Island,  off  the  northern  coast  of  Venezuela,  is  al¬ 
most  certa  i  n  1  y  a  mi  s  ident  i  f  i  cat  ion  of  M.  boddaertii  dunni,  whi ch 
also  has  the  characteristic  pair  of  pale  dorso- 1 atera 1  stripes. 


LITTLE  TOBAGO 

COLUBRIDAE 

COLUBRINAE 

Mastigodryas  boddaertii  (Sentzen) 

LEPTOTYPHLOPIDAE 

BARBADOS 

Leptotyphlops  bilineata  (Schlegel) 

COLUBRIDAE 

COLUBRINAE 

Dromious  perfusous  (Cope) 

(also  placed  in  Leimadophis  and  Liophis) 

TYPHLOPIDAE 

GRENADA  AND  GRENADINES 

Typhlops  tasymicris  Thomas 

LEPTOTYPHLOPIDAE 

[ Leptotyphlops  tenella  Klauber] 

BO  1  DAE 

[ Boa  constrictor  Linnaeus] 

Corallus  enydris  cooki  Gray 

COLUBRIDAE 

Col ubr i nae 

Mastigodryas  brusei  (Barbour) 

[.Leimadophis  melanotus  (Shaw)] 

(only  known  specimen  was  mislabelled) 

(BO  1 G 1 NAE) 

Clelia  clelia  groomei  Greer 

r 

**Pseudoboa  neuwiedii  (D.,  B.  &  D.) 

(last  taken  by  Garman  in  1 883 ) 
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BO  1  DAE 

ST.  VINCENT 

L. Boa  constrictor  LinnaeusH 

Corallus  enydris  cooki  Gray 

COLUBRIDAE 

COLUBRINAE 

Chironius  vincenti  (Boulenger) 

Mastigodryas  brusei  (Barbour) 

LEPTOTYPHLOPIDAE 

ST.  LUCIA 

Leptotyphlops  bilineata  (Schlegel) 

BO  1  DAE 

Boa  constrictor  orophias  Linnaeus 

COLUBRIDAE 

COLUBRINAE 

Dromicus  omatus  Garman 

(Maria  Islands  only,  alsoknown  as  D.  boul- 
engeri  (Barbour)  and  Liophis  cursor  La¬ 
cepede)  . 

(BO  1 G 1 NAE) 

Clelia  clelia  clelia  (Daudin) 

V 1  PERI  DAE 

CROTAL 1 NAE 

Bothrops  caribbaea  (Garman) 

LEPTOTYPHLOPIDAE 

MARTINIQUE 

Leptotyphlops  bilineata  (Schlegel) 

COLUBRIDAE 

COLUBRINAE 

Dromicus  cursor  (Lacepede) 

(only  recent  specimen  is  from  Rocher  de 
Di amant) . 

V 1  PERI  DAE 

CROTAL 1 NAE 

Bothrops  lanceolata  (Lacepede) 

TYPHLOPIDAE 

DOMINICA 

Typhlops  dominicana  Stejneger 

BO  1  DAE 

Boa  constrictor  nebulosa  Laze 11 
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COLUBRIDAE 

COLUBRiNAE 

Alsophis  antillensis  sibonius  Cope 

(also  known  as  Dromious  leucomelas) . 

Dromious  juliae  juliae  (Cope) 

(BOIGINAE) 

Clelia  olelia  olelia  (Daudin) 

COLUBRIDAE 

MARIE  GALANTE 

COLUBRINAE 

Dromious  juliae  mariae  (Barbour) 

Alsophis  antillensis  antillensis  Schlegel 

COLUBRIDAE 

ISLES  DE  SAINTES 

COLUBRINAE 

Alsophis  antillensis  danforthi  Cochran 

Alsophis  antillensis  sanotonum  Barbour 

TYPHLOPIDAE 

GUADELOUPE 

Typhlops  guadeloupensis  Richmond 

LEPTOTYPHLOPIDAE 

HLeptotyphlops  bilineata  (Schlegel)] 

COLUBRIDAE 

COLUBRINAE 

Alsophis  antillensis  antillensis  Schlegel 
[ \Chironius  oarinatus  (Linnaeus)] 

Dromicus  juliae  oopeae  Parker 

TYPHLOPIDAE 

MONTSERRAT 

Typhlops  monastus  monastus  Thomas 

COLUBRIDAE 

COLUBRINAE 

Alsophis  antillensis  manselli  Parker 

TYPHLOPIDAE 

ANTIGUA 

Typhlops  monastus  geotomus  Thomas 

LEPTOTYPHLOPIDAE 

Lbeptotyph lops  tenella  Klauber] 
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COLUBRIDAE 

COLUBRINAE 

Alsophis  antlllensls  antlquae  Parker 

TYPHLOPIDAE 

BARBUDA 

Typhlops  monastus  geotomus  Thomas 

COLUBRIDAE 

(BO  1 G 1 NAE) 

A*Clella  delta  (Daudin) 

(Now  extinct;  based  upon  fossil  bone  #2761 
of  University  of  Florida) 

NEVIS  AND  ST.  CHRISTOPHER  (ST.  KITTS) 

TYPHLOPIDAE  Typhlops  monastus  geotomus  Thomas 


COLUBRIDAE 

COLUBRINAE 

Alsophis  ruflventrls  (DumeTil  and  Bibron) 

COLUBRIDAE 

ST.  EUSTATIUS  AND  SABA 

COLUBRINAE 

Alsophis  ruflventrls  (Dume'ril  and  Bibron) 

COLUBRIDAE 

ST.  BARTHOLOMEW  AND  ST.  MARTIN 

COLUBRINAE 

Alsophis  rljgersmael  Cope 

(also  placed  in  Dromlcus ,  and  known  as  A. 
clnereus  Garman) 

COLUBRIDAE 

ANGUILLA 

COLUBRINAE 

Alsophis  rljgersmael  Cope 

TYPHLOPIDAE 

TURKS  ISLANDS 

Typhlops  rlchardl  Dumeril  and  Bibron 

BO  1  DAE 

[Eplcrates  ohrysogaster  (Cope)] 
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TYPHLOPIDAE 

CAICOS  ISLANDS 

Typhlops  riehardi  Dumeril  and  Bibron 

BO  1  DAE 

Tropidophis  greenwayi  greenwayi  Barbour  and Shreve 
Tropidophis  greenwayi  lanthanus  Schwartz 

Epierates  ehrysogaster  (Cope) 

TYPHLOPIDAE 

JAMAICA 

Typhlops  gamaieensis  (Shaw) 

BO  1  DAE 

Epierates  subflavus  Stejneger 

(alsoonGoat  Island,  alsoknown  as  E.  in- 
omatus  (Reinh.)) 

Tropidophis  haetianus  stullae  Grant 

Tropidophis  haetianus  jamaicensis  Stull 
Tropidophis  haetianus  stegnegeri  Grant 

COLUBRIDAE 

COLUBRINAE 

Arrhyton  eallilaemus  (Gosse) 

(also  placed  in  Dromieus  or  Liophis) 

Arrhyton  funereum  (Cope) 

(also  placed  in  Dromieus) 

Arrhyton  polylepis  (Buden) 

(also  placed  in  Dromieus) 

**  Alsophis  ater  (Gosse) 

(also  placed  in  Dromieus  and  Natrix;  now 
considered  estinct) 

TYPHLOPIDAE 

GRAND  CAYMAN 

Typhlops  eaymanensis  Sackett 

BO  1  DAE 

Tropidophis  eaymanensis  Battersby 

COLUBRIDAE 

COLUBRINAE 

Tretanorhinus  variabilis  lewisi  Grant 

Alsophis  eantherigerus  eaymanus  Garman 

(alsoknownas  Dromieus  angulifer  Bibron) 
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TYPHLOPIDAE 

BO i DAE 

COLUBRIDAE 

COLUBRINAE 


BO  I  DAE 

COLUBRIDAE 

COLUBRINAE 


Typhlops  biminiensis  epaotia  Thomas 
Tropidophis  caymanensis  schwartze  Thomas 

Alsophis  cantherigerus  fuscicauda  Garman 

LITTLE  CAYMAN 

Tropidophis  caymanensis  parkeri  Grant 
Alsophis  cantherigerus  rutty i  Grant 


KEY  TO  SPECIES  FROM  TRINIDAD  AND  TOBAGO1  [INCLUDING  DOUBTFUL  RECORDS] 

1.  Eye  covered  by  transparent  head  shield 
or  shields  larger  than  the  eye  and  con¬ 
tinuous  with  the  contours  of  the  head; 

tail  very  short  and  blunt . 2 

Eye  covered  by  transparent  convex  lens, 
conforming  to  size  and  shape  of  eye, 
with  rim  recessed  fromsurface  of  head; 

ta  i  1  not  bl  unt  . . .7 

2.  Body  scales  uniform  i  n s i ze  arranged  in 
regular  rows  around  the  body,  ventral 
scales  not  enlarged;  no  black  and  red 

annu  1  i . 3 

Ventral  row  of  body  scales  slightly  en¬ 
larged  to  about  twice  the  size  of  the 
remainder;  body  with  alternate  red  and 

black  annuli  . . [Anilius  scytale~\ 

3.  Body  scales  in  14  longitudinal  rows; 
scale  in  front  of  vent  enlarged;  nasal 

shield  borders  lip . 4 

Body  scales  in  20  longitudinal  rows; 
scale  in  front  of  vent  not  enlarged; 

nasal  shield  does  not  border  lip . 5 

4.  Supraoculars  in  contact  with  supra- 

labials  (even  if  only  corner  to  corner).  .  Leptotyphlops  tenella 

Supraoculars  not  in  contact . [ Leptotyphlops  goudotii~\ 

^See  illustration  of  Siphlophis  cervinus  for  explanation  of  terminology 
of  head  shields  (Figure  25) . 
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5.  Nasal  suture  incomplete,  not  meeting 

rostral . Typhlops  reticulatus 

Nasal  suture  complete,  meeting  rostral  .  6 

6.  More  than  355  scales  in  mid-dorsal  row  .  .  Typhlops  trinitatis 
Less  than  300  scales  in  mid-dorsal  row  .  .  .  .Typhlops  lehneri 

7.  With  single  large  facial  pit  on  each 
side  of  the  snout,  between  the  eye  and 

the  nostril  (Viperidae  -  Crotalinae)  .  8 

With  no  such  facial  pit,  with  or  with¬ 
out  small  pits  in  upper  and/or  lower 

labial  scales . . . .  9 

8.  Body  scales  strongly  tuberculate  in  35“ 

37  rows  at  midbody;  9  or  10  upper  la¬ 
bials,  3rd  or  4th  largest;  snout  blunt 

without  ridge  around  anterior  edge . Laohesis  muta 

Dorsal  scales  strongly  keeled  in  23“ 33 
rows  at  midbody;  7  or  8  upper  labials, 

3rd  or  4th  not  largest;  snout  pointed 


wi  th  d  i  st  i  net  r  i dge  around  anter  ior  edge . Bothrops  atrox 

9.  Body  scales  in  30  or  more  longitudinal 
rows  at  midbody;  vent ro- 1 atera 1  spur 
usually  vi s i bl e  on  each  side  of  the  vent 

(Boi  dae) . 10 

Body  scales  in  less  than  30  longitudinal 
rows  at  midbody;  no  spurs  visible  near 

vent  (Colubridae  and  Elapidae) . 14 

10.  With  several  small  pits  in  or  between 

upper  labial  scales  . . 11 

No  pits  in  labial  scales . 12 

1 1 .  Deep  pi  ts  in  1  ab  i  a  1  sea  1  es  ;  no  i  n  ter  nasal 
shields,  nasal  shields  broadly  in  con¬ 


tact  beh  i  nd  rostral  ;  subcaudals  101-128.  .  .  .  Cor alius  enydris 

Shallow  pits  in  or  between  labial  scales ; 
internasal  shields  present;  subcaudals 

50-66;  scales  at  midbody  in  45“ 5 1  rows.  .  .  Epicrates  cenohria 


12.  Nasal  sh i el ds  i n  contact beh i nd  rostral; 

scales  at  midbody  in  57“63  rows  .  Euneotes  murinus 

Nasal  shields  not  in  contact  behind  ros¬ 
tral;  scales  at  midbody  in  65  or  more 

rows . 13 

13*  Seal es  at  mi dbody  in  65“ 75  rows ;  ventra 1 

scales  258-275 . E Boa  orophias~] 

Scales  at  midbody  in  81 -95  rows ;  ventral 

scales  224-243 . Boa  constrictor 
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14. 


Scales  at  midbody 
Scales  at  midbody 
Scales  at  midbody 
Scales  at  midbody 
Scales  at  midbody 


n 

n 

n 

n 

n 


1 2  rows . 

14  or  16  rows.  . 
21 ,  23  or  25  rows 

1 9  rows . 

1 7  rows . 


Chironius  oarinatus 
.Spilotes  pullatus 

. 15 

........  16 

.  . . 23 


Scales  at  midbody 


n  1 5  rows 


31 


15.  All  except  outer  row  of  body  scales 
strongly  keeled;  3  postocular  scales; 
temporals  1+1,  scales  at  midbody  in  21 

rows . Pseustes  sulphureus 

(Note:  Leptodeira  has  been  recorded 
with  21  rows  of  scales) 


Only  dorsal  rows  ofbody  scales  strongly 
keeled;  2  postocular  scales;  temporals 

2+2;  scales  at  midbody  in  23  rows  .  .  .  .Pseustes  poecilonotus 


16.  Anal  plate  single,  undivided . .17 

Anal  plate  double,  divided . 22 

17.  Subcaudals  in  one  row . Pseudoboa  neuwiedii 

Subcaudals  in  two  rows . 18 


18.  Preocu 1 ar  sea  1  e absent ,  loreal  form¬ 
ing  anterior  border  of  eye . Hinia  atrata 

19.  Median  row  of  vertebral  scales  mod¬ 
erately  enlarged . Tripanurgos  oompressus 

Median  row  of  vertebral  scales  not 

enlarged . 20 

20.  Preocular  scaleforming  suture  with 

frontal  .  Oxyrhopus  petola 

Preocular  scale  not  forming  suture 

wi  th  frontal . 21 


21.  Subcaudals  totalling  64-93;  body 

color  uniform . Clelia  clelia 


Subcaudals  totalling  98  “118,  body 
color  variegated  black  on  pink  and 

yellow . Siphlophis  oervinus 

22.  Nostrils  dorsal;  single  internasal 
shield;  dorsal  body  scales  strongly 

keeled . Helioops  angulatus 

Nostrils  1  atera  1  ,  pa i red  internasal 
shields;  dorsal  body  scales  not 

keeled . Leptodeira  annulata 

23.  Anal  plate  single,  undivided . 24 

Anal  plate  double,  divided . 25 
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24.  Subcaudals  in  single  row .  [ Pseudoboa  coronata ] 

Subcaudals  in  two  rows . Drymavchon  oovais 

25.  Subcaudals  numbering  less  than  82  ....  . 26 

Subcaudals  numbering  more  than  82 . 28 

26.  Pattern  not  including  longitudinal 

stripes  .  .  .  ........  . Liophis  oobella 

Pattern  including  longitudinal 

stripes  .  ........  27 

27.  Dark  stripe  from  vent,  or  just  an¬ 
terior  to  vent,  to  tip  of  tail; 

belly  with  dark  markings  .  .  . Leimadophis  reginae 

Dark  stripe  from  near  midbody  to 
t i p  of  ta i  1  ,  frequent  1 y  with  row  of 
dark  dots  on  either  side  of  neck; 

belly  un  i  forml  y  yel  low  or  sa  Imon  pink  .  .  .Leimadophis  melanotus 

28.  Loreal  absent,  prefrontal  making 

suture  with  labials  . 29 

Loreal  present,  prefrontal  not 

making  suture  with  labials . 30 

29.  Uniformly  bright  green;  9  or  10  la¬ 
bials,  1  or  2  postoculars  ........  .{_0xybeiis  fulgidus^\ 

Bronze,  greyish  or  reddish  brown 
above,  irregularly  spotted  with 
black;  8  or  9  upper  labials;  2  or  , 

3  postoculars . . . Oxybelis  aeneus 

30.  Ventral  scales  numbering  1 63“204 ; 
median  row  of  vertebral  scales  not 

enlarged . Mastigodvyas  boddaertii 

Ventral  scales  numbering  220-267; 
median  row  of  vertebral  scales  en¬ 
larged .  ........  . Imantodes  oenchoa 

31.  Anal  plate  single,  undivided.  ...............  32 

Anal  plate  double,  divided.  ..........  .  34 

32.  Head  not  distinct  from  neck;  brown 
above,  with  three  or  four  darker 
long  i  tud  i nal  stripes;  subcaudal  s 

11-19 . . . Atraetus  trilineatus 

Head  distinct  from- neck;  no  longi¬ 
tudinal  str i pes ,  but  with  more  or 
less  regular  dark  patches;  subcaudals 

73-102 . .  33 

33.  Anterior  chin  shields  longer  than 
posterior;  mental  groove  present; 
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never  more  than  one  pair  of  lower 
labial  sea  1  es  i  n  con  tact  beh  i  nd  sym- 

physial  . . .  Sibon  nebu'lata 

Anterior  chin  shields  shorter  than 
posterior;  mental  groove  absent; 
usually  first  and  second  pairs  of 
lower  labial  scales  in  contact  be¬ 
hind  symphysial  .....  .  ...  Dipsas  variegata 

34 .  Nostrils  dorsal;  nasal  shields  in 
contact  behind  rostral ;  single 

internasal  shield  ..........  .  Hydrops  triangularis 

Nost  r  i  Is  lateral;  nasal  shields 
widely  separate;  internasal  shields 

double.  .......  .  .....  35 

35.  Body  and/or  ta i  1  pattern  consisting 
of  distinct,  complete  or  near  1  y  com¬ 
plete  annuli,  incl ud i ng  red  ,  black, 

and  yellow  or  white . . . 36 

Neither  body  nor  tail  pattern  ann- 

ulated.  . . . . .  38 

36  Loreal  absent;  subcaudals  38-61  .  .Erythrolamprus  aesoulapii 

Lorea 1  absent;  subcaudals  22-47  .  .  .37 

37*  21  -31  black  annuli  on  trunk  not 

arranged  in  groups  of  three;  each 

bordered  by  a  narrow  yellow  annulus . Micrurus  psyches 

Black  annuli  on  trunk  arranged  in 
groups  of  three,  some  bordered  on 
each  side  by  yellow  annuli,  others 
by  red  on  one  side  and  yellow  on 

the  other  .......  .  .  Micrurus  lemniscatus 

38.  Seven  upper  1 abial s ;  subcaudals  46- 

71 ;  dorsal  scales  not  keeled.  ....  Tantilla  melanocephala 

Eight  or  nine  upper  labials;  sub¬ 
caudals  140-173;  dorsal  scales 

keeled.  .........................  39 

39«  The  number  of  ventral s  and  subcau¬ 
dals  each  more  than  152;  body  pat¬ 
tern  without  oblique  stripes.  . Leptophis  dhaetulla 

The  number  of  ventral s  and  subcau¬ 
dals  each  less  than  149;  body  pat¬ 
tern  with  many  oblique  stripes.  ......  Leptophis  riveti 
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BIOLOGICAL  NOTES  AND  DESCRIPTIONS1 
TYPHLOPIDAE 


Typhlops  lehneri  Roux 

DISTRIBUTION.  -  Northeastern  South  America  and  Tobago,  where  it  is  known 
only  from  a  single  specimen  found  in  a  churchyard  i n Scarborough  by  G.L. 
Underwood.  The  specimen  is  in  the  Museum  of  comparative  Zoology,  Cam¬ 
bridge,  Massachusetts. 

BIOLOGY.  -  Nothing  specific  is  known  about  this  snake,  but,  in  common  with 
other  Typhlops ,  it  probably  inhabits  leaf  1 i tter  and  loose  soil  where  it 
feeds  on  small  invertebrates. 

DESCRIPTION.  -  Brown  above,  each  dorsal  scale  with  a  narrow  transverse 
band  of  darker  color  producing  eight  to  ten  longitudinal  darker  lines  along 
the  dorsolateral  aspects  of  the  body;  ventral 1y  greyish;  head  lighter. 

Head  (not  illustrated)  depressed,  not  distinct  from  neck;  snout 
rounded,  strongly  projecting;  preocular  as  large  as  ocular,  in  contact 
with  second  and  third  labials;  ocular  in  contact  with  third  and  fourth 
labials;  fourupper  labials,  th i rd  and  fourth  largest;  eyes  visible  under 
the  suture  separating  preocular  and  ocular;  nasal  in  contact  with  first 
and  second  labial,  nasal  suture  reaching  rostral;  body  cylindrical,  di¬ 
ameter  about  one  thirty-seventh  of  total  length,  289“ 332  scales  in  mid¬ 
dorsal  line,  20  rows  of  scales  at  mid-body;  tail  broader  than  long. 


Typhlops  reticulatus  (Linnaeus)  Reticulated  worm  snake 

DISTRIBUTION.  -  Tropical  South  America  east  of  the  Andes.  The  inclusion 
of  this  species  on  the  Trinidad  list  is  based  on  two  specimens  in  the 
American  Museum  of  Natural  History,  New  York  (No.  64467 )  taken  in  Tucker 
Valley. 

BIOLOGY.  -  Subterranean,  burrowing  in  damp  soil,  humus  and  rotting  veg¬ 
etation.  They  are  most  likely  to  be  found  when  soil  is  being  turned,  or 
on  the  ground  in  the  early  morning  after  heavy  rain.  Principally  insec¬ 
tivorous,  they  probably  feed  on  termites  and  bachacants  (Atta,  Acromyrmex)  , 
in  whose  nests  they  have  been  found  in  Guyana  and  from  the  bites  of  which 
they  are  protected  by  the  highly  polished  scales.  Nocturnal  and  very 
secretive,  the  poorly  developed  eyes  cannot  form  an  image  but  can  detect 
changes  in  light  intensity.  Bright  light  is  generally  avoided. 

DESCRIPTION.  -  Length  from  about  1.5  inches  at  hatching  (38  mm)  to  an 
extreme  of  15  inches  (380  mm).  Highly  polished  dark  brown  or  blackish 
above,  uniform  or  with  the  edges  of  the  scales  paler.  The  snout,  tail 
and  lower  parts  are  yel lowi sh  or ,  more  rarely  pink.  The  tail  is  extremely 
bl unt . 

^See  illustration  of  head  of  Siphlophis  cervinus  for  an  explan¬ 
ation  of  the  terminology  of  the  head  shields  (Figure  25) . 
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Head  (Figure  2.)  not  distinct  from  neck;  snout  rounded;  preocular 
single  and  smal 1 ,  a  little  narrower  than  the  nasal  or  the  ocular,  in  con¬ 
tact  with  the  second  and  th i rd  labial;  ocular  small;  nasal  large,  incom¬ 
pletely  divided  with  thecleft  proceeding  from  the  second  labial  and  not 
in  contact  with  rostral;  eyes  distinct,  though  each  under  ocular  shields 
which  do  not  border  the  lips;  4  upper  labials;  body  cylindrical  with  20 
rows  of  seal es ,  the  ventral  row  of  scales  not  larger  than  the  remainder; 
about  220  scales  in  mid-dorsal  row;  preanal  scale  not  enlarged;  tail 
broader  than  long,  ending  in  a  spine. 


Typhlops  trinitatzs  Richmond  Li neated  worm  snake 

DISTRIBUTION.  -  Known  from  one  spec imen  in  the  American  Museum  of Natura 1 
History,  New  York  (No.  89820)  collected  by  J.  A.  Oliver  and  J.  Tee-Van 
on  April  1,  1956  in  a  log  near  the  Ar ima-Bl anch i sseuse  road  at  mile  7 • 

BIOLOGY.  -  Likely  to  be  found  in  rotting  logs,  leaf  1 i tter  and  1 oose  soil 
where  they  probably  feed  on  insects. 

DESCRIPTION.  -  Snout,  tail  and  background  of  body,  yellow;  center  of 
dorsal  scales  each  wi th  dark  brown  round  or squar i sh  spots,  giving  overall 
appearance  of  parallel  lines  of  dots. 

Head  (not  i  1 1 ust rated)  not d i st i net  from  neck;  snout  rounded ,  strongly 
projecting;  preocular  s  i  ng 1 e  and sma 1 1 ,  in  contact  with  second  and  third 
labial;  third  and  fourth  labials  similar  in  size  and  shape,  both  taller 
than  long;  ocular  small;  nasal  large,  completely  divided,  suture  incon¬ 
tact  with  rostral;  eyes  distinct  under  ocular/preocular  suture;  body 
cylindrical  with  20  uniform  rows  of pol i shed  scales,  ventral  row  not  en¬ 
larged  ;  more  than  355  scales  in  mid-dorsal  row;  preanal  sea  1 e  not en 1 arged ; 
tail  a  little  broader  than  long,  ending  in  a  spine. 


LEPTOTYPHLOPIDAE 

Leptotyphlops  tenella  Klauber  Yellow-headed  worm  snake 

DISTRIBUTION.  -  Tropical  Central  and  northern  South  America,  Trinidad, 
where  it  is  widespread  and  common,  and  Tobago.  There  are  questionable 
records  from  Grenada,  Anti  qua  and  Watling  Island  in  the  Bahamas. 

BIOLOGY.  -  Subterranean,  burrowing  in  damp  soil,  humus  and  rotting  vege¬ 
tation,  under  the  bark  of  fallen  trees  and,  allegedly,  in  the  nests  of 
termites  and  ants.  Specimens  are  most  commonly  found  on  the  surface  of 
soil  after  heavy  rain  or  during  cultivation.  Principally  insectivorous, 
they  feed  on  small  insects  and  other  arthropods.  Termites,  all  stages 
of  development  of  the  ants  Atta  and  Acromyrmex ,  and  mi  1 1 i pedes  have  been 
recorded  as  food.  Scorpions  are  allegedly  amongst  their  enemies.  Noc¬ 
turnal  and  very  secretive  they  avoid  light,  which  they  detect  wi  th thei r 
poorly  developed  eyes.  As  they  have  only  a  small  number  of  teeth  in  the 
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lower  jaw  they  are  quite  harmless.  In  the  hand  they  thrust  their  snout 
powerfully  between  the  fingers  and  if  dropped  on  soft  ground  burrow  rapidly 
out  of  sight.  These  snakes  make  poor  captives  for  if  given  soil  they 
hide  and  without  it  they  die.  A  few  relatively  large  eggs  are  laid  in 
decaying  leaves  or  in  loose  soil. 

DESCRIPTION.  -  Length  from  about  1  inch  (25  mm)  at  hatching  to  a  rare 
extreme  of  11  inches  (280  mm),  an  average  specimen  is  7  inches  (180  mm). 
Brown,  more  or  less  lighter  beneath  with  thedorsal  and  ventral  edges  of 
each  scale  lighter,  so  forming  pale  lines  along  the  length  of  the  body. 
The  top  of  the  snout,  lips  and  tip  of  the  tail  bright  yellow,  though  the 
yellow  becomes  white  i  n  preservat i ve  (hence  the  name  albifrons  which  was 
previously  applied  to  the  Trinidad  species).  The  tail  is  one  fifteenth 
of  the  total  length.  Leptotyphlops  goudotii  (Dumeri 1 ,  Bibron  &  Dumeril) 
is  known  from  Patos  Island  and  may  occur  on  Trinidad. 

Head  (Figure  3.)  not  distinct  fromneck;  supraocular  present  (if  in 
contact  with  the  upper  labials  then  consistent  with  L.  tenella ,  if  not 
then  suspect  it  is  L.  goudotii) ;  eye  moderate  in  size,  covered  by  a  large 
transparent  ocular  shield  which  borders  the  lip  between  two  labials; 
nasal  large,  completely  divided;  6  lower  labials;  body  cylindrical  with 
14  rows  of  un i form  scales,  vent ra 1 s  not  en 1 arged ;  preanal  scale  enlarged; 
tail  short;  total  length  less  than  49  times  thediameter  of  the  body  (55" 
66  times  in  L.  goudotii ).  Other  names  applied  to  this  spepies  are  L. 
albifrons  (Wagler)  and  Glauconia  albifrons  Wagler. 


BO  I DAE-BO I NAE 


Boa  constrictor  Linnaeus  Macajuel 

DISTRIBUTION.  -  Neotropical  and  marginally  nearctic  from  the  coast  of 
Mexico  in  Sonora  and  Tamaulipas  to  central  Argentina.  Common  throughout 
Central  and  South  America  east  of  the  Andes,  and  in  Trinidad  and  Tobago. 
Records  from  Grenada,  Bequia  and  St.  V i ncent  are  probab 1 y  mi s i dent i f i ca¬ 
tions  of  Corailus  enydris .  The  subspecies  B .  c .  orophias  Linnaeus  and 
B.c.  nebulosa  Lazel 1  are  well  established  on  St.  Lucia  and  Dominica  re¬ 
spect  i vel y . 

BIOLOGY.  -  Nocturnal  and  diurnal,  this  is  a  most  adaptable  snake  for  it 
inhabits  semi-desert  in  Mexico  and  the  high  forest  in  South  America.  In 
Trinidad  it  is  widely  distributed  and  may  be  found  on  the  ground  or  in 
trees.  The  food  consists  principally  of  rats,  mice,  squirrels,  agouti, 
opossum,  ducks ,  chickens ,  frogs,  large  lizards  etc.  They  frequently  kill 
the  mongoose  in  staged  competitions,  and  there  is  a  mainland  report  of 
one  swallowing  a  porcupine.  The  prey  is  first  ki 1 1 ed  by constr i ct i on  and 
then  swal lowed  whol e ,  head  first.  Mature  i nd i v i dua 1 s  feed  i ntermi ttent 1 y , 
resting  for  a  week  or  so  between  large  meals  in  a  hollow  tree  or  con¬ 
cealed  on  the  ground.  Normally  docile,  they  make  good  pets  and  exhibition 
animals.  They  rarely  bite  and  can  only  inflict  superficial  punctures, 
but  wounds  that  bleed  profusely.  If  teased  they  hiss  aggressively  with 
the  mouth  partly  openandmay  strike  repeatedly;  in  a  cage  this  can  lead 
to  extensive  damage  to  the  snout.  In  the  wild  they  are  frequently  in- 
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fested  with  argasid  ticks  which  may  be  extreme! y  numerous  and  up  to  half 
an  inch  (12  mm)  long.  However,  theticks  do  not  seem  to  cause  significant 
discomfort.  Normally  solitary,  mating  takes  place  during  the  dry  season 
(January  to  May)  ,  though  sexual  excitement  has  been  reported  in  October. 
The  young  are  born  ovov i v i parous  1 y  from  May  to  September,  though  in  cap¬ 
tivity  specimens  under  duress  may  lay  eggs  prematurely.  Up  to  63  young 
have  been  recorded  from  a  single  brood,  though  30  i s  a  more  usual  size. 
Unlike  pythons,  nomaturnal  care  has  been  witnessed.  It  is  doubtful  that 
their  longevity  in  the  wild  often  approaches  the  23  years  theyareknown 
to  have  lived  in  captivity.  A  capt  i  ve  snake  atta  i  ned  a  length  of  65  inches 
(1650  mm)  on  its  third  birthday,  but  the  growth  rate  can  be  expected  to 
decline  after  this  age  has  been  reached. 

DESCRIPTION.  -  Length  from  25  inches  (635  mm)  at  birth  to  an  authentic 
maximum  of  18.5  feet  (5630  mm),  though  any  specimen  from  Trinidad  over 
12  feet  (3650  mm)  is  exceptional.  Females  are  generally  heavier  than 
males.  The  Tr i n i dad  and  Tobago  subspecies  is  5.  c.  constrictor  Linnaeus, 
which  also  occurs  in  amazonian  South  America.  Pale  brown  above  with  15" 
20  brown  saddle-like  crossbars  whi ch widen  on  each  side,  and  if  connected 
by  a  pa  i  r  of  dorsol  atera  1  streaks  enclose  large  elongate  oval  or  elliptical 
spots  of  the  pale  brown  ground  color;  on  each  side  there  is  a  series  of 
large  dark  brown  spots  with  light  centers,  most  of  which  alternate  with 
the  saddles;  on  the  tail  the  saddles  become  much  larger  and  brick  red 
edged  with  black;  belly  yellowish  spotted  with  black.  Head  with  dark 
brown  median  line  extending  from  between  nostrils  to  the  nape,  widening 
behind;  a  dark  brown  streak  on  each  s  i  de  pass  i  ng  through  the  eye  and  sending 
down  a  dark  process  between  the  end  of  the  snout  and  the  eye;  a  dark 
brown  bar  below  the  eyes  and  two  on  each  side  of  the  lower  lips;  rostral 
with  crescentic  blackish  mark.  Vestiges  of  the  pelvis  and  hind  limbs 
protrude  on  each  side  of  the  vent  as  a  pa i r  of  cl  aw- 1 i ke  spurs,  those  of 
the  male  being  larger  than  those  of  the  female. 

Head  (Figure  A.)  distinct  from  neck;  head  scales  small,  slightly 
larger  on  snout,  no  shields;  nostril  between  two  nasals;  1  preocular, 
slightly  enlarged;  21-25  upper  labials;  eye  rather  small  with  vertical 
pupil;  body  scales  with  single  small  apical  pit,  smooth  and  very  small 
in  81-95  rows;  23A-243  ventrals;  ana  1  und i v i ded ;  subcaudals  A9"60  all  or 
part  single;  tai  1  approximately  one  tenth  of  the  total  length,  prehensile. 

This  species  has  also  been  placed  in  the  genus  Constrictor . 


Cor alius  enydris  (Linnaeus)  Cascabel 

DISTRIBUTION.  -  Southern  Central  and  northern  South  Amer ? ca ,  Trinidad  and 
Tobago  where  it  is  widely  distributed  and  common,  St.  Vincent,  Grenada 
and  the Grenad i nes  (Union,  Bequia,  and  Quatres  Islands)  where  it  is  only 
locally  common. 

BIOLOGY.  -  Nocturnal  and  almost  exclusively  arboreal,  frequently  very 
high  in  the  canopy  of  forest  trees  and  consequently  much  more  abundant 
than  they  would  seem  to  be.  Most  commonly  found  during  the  dry  season 
near  water.  Their  food  cons i sts  of  rats ,  mice,  bats,  squirrels,  opossum, 
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birds  and  other  warm-blooded  animals.  Food  is  normally  taken  alive  but 
recently  deceased  animal s  may  be  eaten.  These  snakes  are  extremely  aggres¬ 
sive  and  though  without  venom  will,  if  molested,  bite  repeatedly.  Mating 
takes  place  in  the  dry  season,  January  toMay,  with  20  to  30  young  being 
born  ovovi vi parous ly  the  following  July  or  August.  Specimens  have  lived 
in  captivity  for  over  14  years. 

DESCRIPTION.  -  Length  from  about  13  inches  (330  mm)  at  birth  to  an  ex¬ 
treme  of  7.5  feet  (2290  mm);  a  Trinidad  specimen  over  6.5  feet  (1980  mm) 
is  exceptional,  5  feet  (1525  mm)  being  the  average.  Variation  in  this 
species  has  led  to  considerable  confusion,  but  theWest  Indian  subspecies, 
C.  c.  oooki  Gray,  is  widely  distributed  over  Central  and  South  America. 
In  Trinidad  the  adult  color  is  usually  olive  or  brownish-green  above, 
1 i ghter  or  more  yellow  beneath  with  more  or  less  distinct  darker  markings 
along  the  body,  which  in  extreme  cases  are  rhomboidal  brown  spots  en¬ 
closing  a  yellowish  center.  Specimens  from  the  smaller  islands  vary  in 
ground  color  from  dark  brown  to  apple  green  and  are  more  contrastingly 
patterned,  the  marking  being  almost  or qui te  black  and  sometimes  with  an 
irregular  yellow  border  which  is  most  conspicuous  in  the  tail  region. 
Vestiges  of  the  pelvis  and  hind  limbs  protrude  as  a  pair  of  claw-like 
spurs  on  either  side  of  the  vent,  those  of  themale  are  longer  than  those 
of  the  female. 

Head  (Figure  5.)  distinct  from  neck;  nasals  in  contact . beh i nd  ros¬ 
tral,  followed  by  a  pair  of  large  prefrontals;  a  series  of enl arged  supra- 
oculars  separated  from  the  eye  by  one  series  of  small  scales;  1  or  2 
large  preoculars  and  2  large  loreals;  10  to  14  upper  labials,  adjacent 
labial  margins  strongly  pitted  below  and  behind  the  eye,  the  anterior 
more  or  less  distinctly  pitted,  anterior  lower  labials  not  pitted;  eye 
moderate  in  size  with  a  vertical  pupil;  body  compressed;  scales  smooth 
without  pits  in  30  to  47  rows;  2 53 “ 285  ventrals;  anal  almost  invariably 
undivided;  101-118  single  subcaudals;  tail  one  quarter  to  one  sixth  of 
the  total  length,  prehensile. 

Other  names  that  have  been  applied  to  this  species  are  Boa  oookii 
(Gray),  B.  enydris  Linnaeus,  B.  hortulana  Linnaeus  and  Corallus  oooki 
Gray . 


Epiorates  oenohria  (Linnaeus)  Rainbow  boa 

DISTRIBUTION.  -  Neotropical,  from  Costa  Rica  to  northern  Argentina.  It 
is  locally  common  in  the  mountain  forests  of  Trinidad  and  Tobago. 

BIOLOGY.  -  Nocturnally  active,  it  rests  during  theday  intrees,  frequently 
exposed  to  full  sun  during  which  time  the  pupils  contract  to  narrow  ver¬ 
tical  slits.  The  food  consists  of  rats,  mice,  birds,  bats  and  small 
opossum,  all  of  which  are  first  killed  by  constriction;  occasionally 
frogs  are  eaten  alive.  Mating  takes  place  from  October  to  January  with 
broods  of  up  to  30  being  born  the  following  March  to  July.  A  specimen 
has  been  kept  in  captivity  for  27  years.  If  molested  they  bite  immedi¬ 
ately  and  can  inflict  severe  cuts,  but  without  venom. 
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DESCRIPTION.  -  Length  from  11  to  16.5  inches  (280-420  mm)  at  birth  to  a 
maximum  seldom  exceeding  6  feet  (1830  mm);  an  average  length  inTrinidad 
is  40  inches  (1015  mm).  The  Trinidad  andTobago  subspecies,  E.  o.  maurus 
Gray,  extends  through  northern  South  America  to  Costa  Rica.  Pale  brown 
above,  usually  with  five  dark  brown  longitudinal  lines  on  the  head;  the 
back  uniform  or  with  a  series  of  dark  brown  or  black  median  rings;  the 
sides  have  darker  spots  or  dark  brown  and  white  ocelli  and  may  have  one 
or  two  dark  brown  stripes.  The  vestiges  of  the  hind  limbs  project  on 
either  side  of  the  vent  as  a  pa i r  of  claws ,  those  of  the  ma 1 e  being  larger 
than  those  of  the  female. 

Head  (Figure  6.)  distinct  from  neck;  upper  surface  of  snout  and 
inter-orbital  area  with  small  more  or  less  regular  shields;  a  pair  of 
internasals;  usua 1 1 y  an  azygous  prefrontal  separated  from  the i nternasa 1 s 
by  a  pair  of  small  shields;  a  supraocular,  which  may  be  broken  up  into 
two  or  three  smaller  shields,  but  which  is  not  separated  from  the  eye  by 
smaller  scales;  an  elongate  loreal  in  contact  with  the  second  or  second 
and  third  upper  labials,  with  more  or  less  distinct  shallow  impressions 
or  pits  between  them;  eye  moderate  i  n s i ze  with  vertical  pupil;  body  more 
or  less  compressed  with  smooth,  small  scales  without  pits  in  45  to  51 
rows;  223-268  ventrals;  anals  undivided;  50-66  single  subcaudals,  tail 
one  eighth  of  the  total  length,  prehensile. 


Eunectes  murinus  (Linnaeus)  Huille 

DISTRIBUTION.  -  Tropical  South  America  east  of  the  Andes  and  Trinidad 
where  it  is  locally  common  in  the  Nariva  Swamp  and  the  larger  rivers  at 
the  eastern  end  of  the  Northern  Range. 

BIOLOGY.  -  Principally  nocturnal  and  semi -aquat i c  they  live  mostly  in  or 
near  slow-flowing  rivers  and  swamps.  One  was  seen  on  a  sandy  beach,  but 
had  presumably  travelled  down  a  stream.  The  young  are  arboreal  for  a 
short  time  after  birth  but  never  stray  far  from  water.  Acceptable  food 
depends  upon  thesize  of  thesnake,  a  mature  individual  will  take  agouti, 
cavy  ,  peccary  ,  deer  ,  monkey , ca  i  man  ,  duck,  chicken,  turt 1 es  and  even  goats 
and  dogs  of  a  suitable  size.  It  is  doubtful  that  they  eat  fish.  One 
snake  was  observed  to  remain  under  water  for  17  minutes  with  its  prey. 
The  temperament  of  both  young  and  mature  snakes  is  fierce.  Apart  from 
the  ability  to  constrict  they  can  inflict  severe  bites,  though  without 
venom.  Mating,  either  in  or  out  of  the  water,  takes  place  in  December 
and  January  with  broods  of  from  35  to  40  (exceptionally  as  many  as  70) 
being  born  ovov i v i parous  1 y  the  following  July  or  August.  This  species 
hold  the  record  for  longevity  in  captivity  at  29  years.  They  commonly 
rest  inwater  during  theday  with  only  thenostrils  exposed,  or  lie  coiled 
on  the  bank  of  a  river. 

DESCRIPTION.  -  Length  from  27  inches  (685  mm)  at  birth  to  an  authentic 
maximum  of  25  feet  (7830  mm).  There  is  a  convincing  report  from  the 
Upper  Amaxon  of  a  specimen  reaching  38  feet  (11,600  mm),  but  a  Trinidad 
specimen  exceeding  20  feet  (6100  mm)  is  quite  exceptional.  Probably  the 
longest,  this  is  definitely  the  heaviest  snake  in  the  world.  The  Trin¬ 
idad  and  northeastern  South  Amer i can  subs pec i es  is  E.  m.  gigas  (Lat re i 1 1 e) . 
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Greyish  brown  or  olive  above  with  a  single  series,  or  with  two  alter¬ 
nating  series ,  of  large  transverse  bl acki sh  spots  ;  wi  th  one  or  two  lateral 
ser ies  of bl acki sh  ocelli  with  white  centers;  the  top  of  the  head  separ¬ 
ated  from  the  paler  sides  by  a  black  streak  on  each  side  behind  the  eye; 
lower  parts  whitish,  spotted  with  black.  A  pair  of  spurs,  particularly 
prominent  in  males,  project  just  anterior  to  the  vent. 

Head  (Figure  7.)  moderately  d i st i net  from  neck ;  eye  small  with  ver¬ 
tical  pupil;  snout  covered  with  shields;  nostrils  dorsal  between  three 
nasals,  the  upper  of  which  are  in  contact  behind  the  rostral;  no  inter¬ 
nasals;  large  loreal ;  1  arge  preocu 1 ar ;  large  supraocular;  3  postoculars; 
2  suboculars  separated  from  labials  by  a  series  of  small  shields;  15  to 
17  upper  labials;  body  scales  smooth,  very  small  in  57  to  63  rows;  242- 
266  ventrals;  anal  undivided;  56-73  single  subcaudals;  tail  short  and 
slightly  prehensile. 


COLUBRI DAE-D I PSAD 1 NAE 

Dipsas  variegata  (Dumeril,  Bibron  S  Dumeril)  Snail -eating  snake 

DISTRIBUTION.  -  Northern  tropical  South  America  and  Trinidad. 

BIOLOGY.  -  Nocturnal  and  arboreal.  Mainland  specimens  are  found  in  the 
humid  cloud  forest  at  about  3000  feet  (915  m)  and  inhabit  wild  pines 
(Brome 1 i aceae)  high  in  the  canopy  of  forest  trees;  however,  in  Trinidad 
the  species  i  s known  only  by  a  few  specimens  taken  on  shrubs  in  the  foot¬ 
hills  of  the  Northern  and  Southern  Range.  Their  apparent  rarity  is  almost 
certainly  due  to  their  crepuscular  and  cryptic  habits.  The  food  consists 
of  snails  which  are  extracted  from  their  shells  by  a  continuous  chewing 
action.  Other  species  have  been  seen  to  wipe  their  mouths  on  a  twig  or 
stone  after  eating,  presumably  to  remove  mucous.  The  jaw  apparatus  is 
alledged  to  differ  from  that  of  other  snakes  in  that  the  two  halves  of 
the  lower  jaw  are  rigidly  joined  together  and  cannot  be  separated  to 
accommodate  large  prey.  This  fact  has  not  been  verified  but  would  be 
consistent  with  the  absence  of  a  mental  groove. 

DESCRIPTION.  -  Adult  lengthabout  2  feet  (610  mm).  The  color  varies  from 
sand  toearth  brown,  with  more  or  less  alternating  1 arge  and  sma 1 1  choco¬ 
late  brown  patches  edged  with  yellow  (with  or  without  a  central  area  of 
ground  color),  and  on  each  side  of  the  body  between  each  of  the  larger 
markings  is  a  small  lateral  brown  spot;  belly  yellowish  white,  flecked 
or  dusted  wi  th grey i sh  brown.  The  Trinidad  subspecies  is  D.  v.trinztatis 
Parker . 

Head  (Figure  8.)  short  and  broad,  very  distinct  from  neck;  snout 
very  short;  eyelarge  with  vertical  pupil;  1  or  nopreocular;  small  loreal 
entering  eye,  with  or  without  prefrontal;  2  postoculars;  temporals  1+2, 
2+2  or  2+3;  8  or  9  upper  labials;  4  or  5  lower  labials  in  contact  with 
the  anter i or  ch  i  n sh i el ds  ,  which  are  as  long  as  or  shorter  than  the  post- 
terior;  first  and  second,  rarely  only  the  first,  pairs  of  lower  labials 
in  contact  behind  symphysial;  no  mental  groove;  body  compressed  with  15 
rows  of  smooth  scales,  the  vertebral  row  being  slightly  enlarged;  1 79“ 
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1 88  ventra 1 s ;  anal  undivided;  82-99  pairs  of  subcaudals;  tail  a  little 
more  than  one  fifth  of  the  total  length. 

Sibon  nebulata  (Linnaeus)  Slug-eating  snake 

DISTRIBUTION.  -  Neotropical,  from  Mexico  to  Brazil  where  it  is  widely 
distributed.  Common  in  Tr i n i dad  and  Tobago ,  and  has  been  taken  on  Huevos 

I  s 1  and  . 

BIOLOGY.  -  Nocturnal,  terrestrial  orarboreal,  resting  during  the  day  in 
wild  pines  (Bromel i aceae) ,  in  shrubs,  under  leaves  or  in  decaying  vege¬ 
tation.  Common  in  suburban  gardens.  The  food  probably  consists  entirely 
of  slugs.  Elongate  white  eggs  (30  x  1 A  mm)  have  been  found  in  May,  June 
and  September.  Harmless,  though  they  may  strike  with  the  jaws  closed. 

DESCRIPTION.  -  Length  from  5  inches  (125  mm)  at  hatching  to  a  maximum  of 
32  inches  (815  mm);  an  average  length  Is  19  inches  (480  mm).  The  Trin¬ 
idad  and  Tobago  subspecies,  S .  n.  nebulata  (L i nnaeus )  ,  i  s  of wi de  occurence 
through  northern  South  and  Central  America.  Grey  or  grey-brown  above, 
with  blackish  spots  or  mot 1 1 ed  b 1 ack  and  wh i te ,  with  more  or  less  regular 
crossbars  which  may  have  a  lighter  edge;  belly  yel lowish  withblack  dots 
and  more  or  less  regular  black  crossbands  or  large  alternating  spots. 

Head  (Figure  9.)  short  and  thick,  very  distinct  from  neck;  eye  large 
with  vertically  elliptical  pupil;  no  preoculars;  loreal  and  prefrontal 
enter  1 ng  eye ; 2  (rarely  3)  postoculars;  tempora Is  1+2 ;  7  (rarely  8)  upper 
labials;  5  (rarely  6)  lower  labials  in  contact  with  the  anterior  chin 
shields,  which  are  longer  than  the  posterior;  body  compressed  with  15 
rows  of  smooth  scales  without  pits,  the  middle  row  enlarged;  170-199  ven- 
trals;  anal  undivided;  7 3 " 1 06  pairs  of  subcaudals;  tail  one  quarter  to 
one  seventh  of  the  total  length. 

Other  names  that  have  been  applied  to  this  species  are  Dips  as  neb¬ 
ulata  (Linnaeus)  and  Petalognathus  nebulatus  (Linnaeus). 


COLUBRIDAE-COLUBRINAE 

Chironius  carinatus  (Linnaeus)  Yellow  machete 

DISTRIBUTION.  -  Tropical  Central  and  South  America,  including  Trinidad 
where  it  is  rarely  seen.  There  is  a  highly  questionable  record  from 
Guadeloupe,  but  the  closely  related  C.  vincenti  seems  well  established 
on  St.  Vincent. 

BIOLOGY.  -  Diurnal,  usually  arboreal  but  sometimes  found  on  the  ground 
and  very  occasionally  in  water.  In  Trinidad  they  occur  in  the  Northern 
and  Southern  Range  where  they  feed  on  frogs, and  probably  small  birds  and 
mammals.  If  aroused  they  vibrate  the  tail,  compress  the  neck  laterally 
and  bite  quickly  and  hard,  but  without  venom.  They  tolerate  captivity 
well  and  feed  readily  on  frogs.  Oviparous,  allegedly  about  5  eggs  laid 
i  n  a  cl utch . 
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DESCRIPTION.  -  Length  from  an  estimated  18  inches  (460  mm)  at  hatching 
to  a  recorded  maximum  of  9  feet  4  inches  (2840  mm);  however,  Trinidad 
specimens  rarely  exceed  5  feet  (1525  mm).  The  color  differs  indifferent 
1  oca lities;  inTrinidad  the  body  i s  med i urn  g  reen ,  brown  orblackish  above , 
the  vertebral  line  differentiated  brown,  with  a  series  of  large  yellow¬ 
ish  spots  along  each  side  of  the  body  on  the  outer  series  of  scales;  la¬ 
bials  yellow;  ventral  and  subcaudal  scales  yellow,  brighter  towards  the 
tail,witha  f i ne  b  1  ack edge .  In  preserva t i ves  the yel I ow  mark i ngs  rapidly 
disappear  and  the  upper  two  thirds  of  the  body  appears  grey  and  the  lower 
third  a  dirty  yellow.  In  St.  Vincent  theyellow  is  confined  to  the  upper 
1 i ps  and  chin. 

Head  (Figure  10.)  distinct  from  neck;  eye  very  large  with  round 
pupil;  loreal  longer  than  deep;  1  preocular;  2  (rarely  3)  postoculars; 
temporals  1+1  or  1+2;  8  or  9  upper  labials;  5  or  6  lower  labials  incon¬ 
tact  wi th  the anter ior  chin  shields,  which  areas  long  as  or  shorter  than 
the  posterior;  body  scales  in  12  rows,  all  smooth  except  themiddle  rows 
which  are  faintly  keeled  in  the  female  and  strongly  keeled  in  the  male; 
1 4 5“ 1 7 3  ventrals;  anal  divided;  110-175  pairs  of  subcaudals;  tail  one 
third  of  the  total  length. 

This  species  has  a  Iso  been  known  as  Herpetodryas  carinatus  (Linnaeus). 


Drymarchon  corais  (Boie)  Yel 1 ow- ta i 1 ed  cribo 

DISTRIBUTION.  -  Neotropical  and  nearctic,  from  Texas  through  Central 
America  to  Argentina,  including  Trinidad  and  Tobago  where  it  does  not 
seem  common. 

BIOLOGY.  -  Diurnal,  inhabiting  the  forested  zones  where  they  feed  on  the 
ground  or  in  fresh  water  on  small  mammals  and  birds,  frogs,  lizards,  fish 
(allegedly,  even  in  the  sea),  turtle  eggs  and  other  snakes  (including 
pit-vipers!).  Prey  is  overpowered  by  constriction  and  the  weight  of  the 
snake.  When  molested  they  appear  very  aggressive  and  inflate  the  neck 
and  vibrate  the  tail.  They  bite  hard,  but  without  venom,  and  emit  an 
offensive  odor  from  the  vent.  However,  in  captivity  they  quickly  become 
docile  and  tame.  One  specimen  is  known  to  have  lived  in  captivity  for 
25  years.  Oviparous,  allegedly  9  to  12  eggs  each  2  inches  long  (50  mm) 
being  laid  in  a  clutch  on  the  ground. 

DESCRIPTION.  -  Length  from  18  inches  (460  mm)  at  hatching  to  a  maximum 
exceed i ng  9  feet  (2745  mm)  ;  an  average  specimen  is  about  5  feet  (1  525  mm). 
The  Tr i n i dad  and  Tobago  subspecies,  D.  c .  corais  (Boie),  extends  through 
the  Amazon  Basin  to  Argentina.  Color  very  variable,  mature  forms  being 
brown  to  black  above,  darker  anteriorly;  the  bel 1 y  and  1 ower  surfaces  of 
the  tail  uniformly  yellow  with  or  without  darker  crossbands.  The  imma¬ 
ture  forms  are  frequently  dark  brown  or  black  anteriorly  with  the  post- 
terior  third  of  thebody  light  yellow  with  regular  brown  cross  markings. 
The  contrast  between  the  two  regions  of  the  body  becomes  less  distinct 
as  the  snake  matures. 

Head  (Figure  11.)  distinct  from  neck,  elongate;  eye  moderate  with 
round  pupil;  loreal;  1  preocular;  2  postoculars;  rarely  a  small  subocular 
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below  the  preocular;  temporals  2+2;  8  (rarely  9)  upper  labials;  4  lower 
labials  in  contact  with  the  anterior  chin  shields,  which  are  as  long  as 
or  a  little  longer  than  the  poster i or ;  body  weakly  compressed  wi  th smooth 
or  feebly  keeled  scales  in  17  rows  (19  or  21  rows  on  neck);  ventrals  205“ 
219;  anal  undivided;  70-81  pairs  of  subcaudals;  tail  about  one  fifth  of 
the  total  length. 

This  species  has  also  been  known  as  Coluber  eorais  Boie. 


Leptophis  ahaetulla  (Linnaeus)  Lora 

DISTRIBUTION.  -  Neotropical,  Central  and  South  America  from  Mexico  to 
Argentina,  and  Trinidad  and  Tobago. 

BIOLOGY.  -  Diurnal  andarboreal,  mainly  in  bushes,  hedges  and  low  trees. 
This  is  one  of  the  most  commonly  seen  snakes,  occurring  in  suburban  and 
town  gardens.  They  rest  in' shrubs  with  their  head  and  neck  erect  and 
gently  sway  as  if  in  a  breeze.  They  feed  on  frogs,  lizards,  fledglings 
and  vary  rarely  on  other  snakes.  Though  without  venom  they  appear  to 
inactivate  their  prey  surprisingly  rapidly.  A  large  lizard  ( Polychrus 
sp.)  was  seen  toevade  the  strike  of  thesnake  and  fatally  bite  the  snake 
in  the  neck.  If  teased  they  hiss  with  the  mouth  wide  open  and  the  glot¬ 
tis  everted.  It  has  been  written  that  th  i  s aggress  i  ve  attitude  is  a  sham 
but,  to  the  contrary,  these  snakes  bite  quickly  and  hard,  though,  on 
account  of  theirsize,  they  can  inflict  only  superficial  wounds.  Between 
3  to  5  eggs  are  laid  in  a  clutch  and  in  Panama  have  been  found  in  bro- 
meliads  30  to  60  feet  in  the  forest  canopy  (9“ 1 8  m) .  In  Trinidad,  mating 
has  been  reported  in  late  August. 

DESCRIPTION.  -  Length  from  9-5  inches  (240  mm)  at  hatching  to  a  maximum 
of  over  5  feet  (1525  mm);  an  average  specimen  is  45  inches  (1145  mm). 
The  northeastern Venezuel a  and Tr i n i dad  subspecies  is  L.  a.  ooeruleodorsus 
Oliver.  Vivid  green  vertebral  stripe  becoming  olive  on  tail;  upper  lips 
and  sides  of  body  bright  yellow  becoming  ochreous  posteriorly;  a  black 
streak  on  each  side  of  the  head  passing  through  the  eye;  iris  of  eye 
golden;  chin  and  neck  cream  beneath;  scales  and  shields  of  head  may  be 
black-edged;  keels  on  scales  dark  brown  or  black;  body  and  tail  light 
grey  ventral ly . 

Head  (Figure  12.)  elongate,  depressed,  distinct  fromneck;  eye  mod¬ 
erate  with  round  pupil;  length  of  frontal  greater  than  that  of  interior 
parietal  suture;  no  loreal;  prefrontal  in  contact  with  labials;  1  pre¬ 
ocular;  2  (rarely  3)  postoculars;  temporals  1+2;  8  or  9  upper  labials; 
5  or  6  (rarely  7)  lower  labials  in  contact  with  anterior  chin  shields, 
which  are  shorter  than  posterior;  body  slightly  compressed  with  15  rows 
of  scales,  of  which  all  except  the  outer  rows  and  those  on  the  neck  and 
tail  are  strongly  keeled;  158-172  ventrals;  anal  divided;  150-172  pairs 
of  subcaudals;  tail  about  two  fifths  of  the  total  length. 

This  species  has  also  been  known  as  Thaler ophis  richardi  (Bory  de 
St.  Vincent)  and  Leptophis  liocerus  (We id). 
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Leptophis  riveti  Despax  Oblique  snake 

DISTRIBUTION.  -  Panama  to  Peru  on  both  eastern  and  western  sides  of  the 
Andes.  In  Trinidad  it  is  represented  by  a  single  specimen  allegedly 
caught  on  Mount  Aripo  at  3000  feet  (915  m)  in  1937  by  Ivan  T.  Sanderson. 
The  locality  may  be  a  collector's  error  and  until  further  specimens  are 
found  the  inclusion  of  this  species  in  the  Trinidad  list  must  be  viewed 
with  caution. 

BIOLOGY.  -  Diurnal  and  arboreal,  they  are  probably  normally  confined  to 
the  canopy  of  tall  forest  trees.  Elsewhere  in  their  range  they  inhabit 
elfin  woodland  and  high  altitudes  at  about  5000  feet  (1525  m)  which  is 
consistent  with  the  habitat  atop  Mount  Aripo.  Frogs  probably  form  their 
chief  diet.  Oviparous  on  the  mainland,  it  has  been  recorded  laying  up 
to  10  eggs  in  a  season. 

DESCRIPTION.  -  Adult  1  eng th reaches  a  maximum  of  about  36 i nches  (915  mm). 
The  color  is  uncerta i n  for  on  1 y  spirit-preserved  spec imens  have  been  des¬ 
cribed,  but  they  are  probably  light  golden  brown  above  with  about  60 
narrow  oblique  bands  of  dark  blue  which  become  irregular  on  the  tail; 
the  more  posterior  blue  oblique  stripes  meet  beneath  the  body  so  every 
alternate  ventral  scale  has  a  blue  margin;  the  ventrals  are  stippled 
brown,  increasing  in  intensity  towards  the  tail;  chin  and  throat  yellow. 

Head  (not  illustrated)  elongate,  depressed  and  distinct  from  neck; 
eye  moderate  wi  th round  pupil;  1  eng th  of f ronta 1  less  than  that  of  inter¬ 
parietal  suture;  no  loreal ;  1  preocular;  2  (rarely  3)  postoculars;  tem¬ 
porals  1+2  (rarely  1+1);  8  upper  labials;  body  slightly  compressed  with 
15  rows  of  scales,  all  except  those  of  the  outermost  rows  with  strong 
keels;  1 3 7“ 1 5^  ventrals;  anal  divided;  135"l45  pa i rs  of subcauda 1 s ;  tail 
two  fifths  of  the  total  length. 

This  species  has  also  been  known  as  Thalerophis  riveti  (Despax). 


Liophis  eobella  (Linnaeus)  Mangrove  snake 

DISTRIBUTION.  -  Tropical  northern  South  America  and  east  of  the  Andes 
and  Tr i n i dad . 

BIOLOGY.  -  Semiaquatic  in  mangrove  swamps  and  on  the  margins  of  fresh 
and  brackish  water  streams.  They  feed  principally  on  fish,  but  also  eat 
frogs  and  lizards  (including  geckos).  The  young  hatch  in  June.  Harmless 
and  qu i te  doc i 1 e . 

DESCRIPTION.  -  Length  from  an est i mated  7  inches  (l80  mm)  at  hatching  to 
a  maximum  of  about  30  inches  (760  mm);  an  average  specimen  is  1 8  inches 
(460  mm).  Brown  or bl acki sh  green  above  wi  th wh i t i sh  lines  or  crossbands; 
belly  orange  wi  th transverse  black  rectangles  or  crossbands ;  upper  labials 
yellow.  Young  have  blackish  nuchal  collar  edged  with  white  and  a  pair 
of  white  dots  on  the  parietal  shields. 
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Head  (Figure  13.)  slightly  distinct  fromneck;  eye  rather  sma  1 1  with 
round  pupil;  loreal;  1  preocular;  2  postoculars;  temporals  1+2;  8  upper 
labials;  5  lower  labials  incontact  with  theanterior  chin  shields,  which 
are  as  long  as  or  a  little  longer  than  the  posterior;  body  cylindrical 
with  17  rows  of  smooth  scales  wi thout  pits;  150-164  ventral s ;  anal  divided; 
48-61  pairs  of  subcaudals;  tail  about  one  fifth  of  the  total  length. 

This  species  is  also  known  in  the  genus  Rhadinaea , 


Mastigodryas  boddaertii  (Sentzen)  Machete  couesse 

DISTRIBUTION.  -  Tropical  Central  and  South  America,  Trinidad,  Tobago, 
Little  Tobago,  and  Huevos  and  Patos  Islands  in  the  Gulf  of  Paria.  The 
closely  related  M.  brusei  (Barbour)  occurs  on  Grenada  and  Green  Island, 
the  Grenadine  islands  of  Bequia,  Carriacou,  Mustique,  Union,  Quat res  and 
Castile,  St.  Vincent  and  its  neighboring  Young's  Island.  Wherever  it 
occurs  this  snake  is  common. 

BIOLOGY.  -  Diurnal,  arboreal  on  on  theground  in  wooded  zones  where  they 
feed  on  sma 1 1  birds,  mammals,  reptiles,  amphibians,  and  possibly  insects. 
In  captivity  they  will  take  chicks  and  mice.  If  alarmed  they  vibrate 
the  tail  and  may  bite,  but  are  non-venomous  and  can  inflict  only  super¬ 
ficial  wounds.  The  young  are  born  ovovi v i parous  1 y . 

DESCRIPTION.  -  Length  from  an  estimated  9  inches  (230  mm)  at  birth  to  a 
maximum  near  55  inches  ( 1 400  mm);  an  average  specimen  is  30  inches  (760 
mm).  The  Trinidad  subspecies  is  M.  b .  boddaertii  (Sentzen)  which  occurs 
over  thewhole  of  Amazonia,  buton  Tobago  the popu 1  at i on  is  differentiated 
as  M.  b .  dunni  (Stuart).  The  record  of  M.  amarali  from  Tobago  is  probably 
a  mi s i dent i f i cat  ion  of  dunni.  The  coloration  is  extremely  variable,  but 
generally  they  are  dark  olive  brown  above  with  the  lower  sides  paler; 
transverse  markings  may  be  complete,  alternate  on  each  side  or  absent 
(dark  areas  are  regions  where  the  edge  of  each  scale  Is  black);  usually 
with  a  pale  longitudinal  dorsolateral  stripe  on  each  side  becoming  in¬ 
distinct  on  the  tail  ( dunni  has  a  pair  of  light  stripes  on  each  side);  a 
more  or  less  distinct  darkstreak  on  each  side  of  the  head  passing  through 
the  eye;  upper  labials  yellow  with  darker  markings;  belly  white;  chin 
and  throat  yellow,  sometimes  spotted,  marbled  or  dusted  with  brown . 

Head  (Figure  1 4 . )  elongate,  distinct  fromneck;  eye  large  wi  th  round 
pupil;  loreal;  1  preocular;  2  (rarely  3)  postoculars;  temporals  1+2,  2+2 
or  2+3;  9  (rarely  8  or  10)  upper  labials;  5  lower  labials  in  contact  with 
anterior  chin  shields,  wh i ch  are  shorter  than  the  posterior;  body  cylin¬ 
drical  with  17  rows  of  smooth  scales  each  with  a  pair  of  apical  pits; 
1 63~204  ventrals;  anal  divided;  84-136  pairs  of  subcaudals  (1 19~1 28  in 
dunni);  tail  about  a  third  of  the  total  length. 

This  species  has  been  placed  in  the  genera  Dryadophis ,  Eudryas ,  and, 
more  commonly,  Drymobius . 
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Pseustes  poeeilonotus  (Gunther)  Cut  1  ah 

DISTRIBUTION.  -  Neotropical,  south  Central  and  northeastern  South  Amer- 
i ca  and  Tr i n i dad . 

BIOLOGY.  -  Arboreal,  terrestrial  and  sometimes  aquatic,  inhabiting  the 
forest  zones.  They  feed  on  adu  1 1 b  i  rds  ,  fledglings,  birdeggsand  lizards, 
all  of  which  are  killed  by  constriction.  Disturbance  induces  either  an 
active  display  in  which,  from  an  erect  position,  forceful  but  inaccurate 
strikes  are  made  with  the  mouth  open,  or  an  inert  reaction  in  which  the 
body  is  thrown  into  an  immobile  series  of  tight  alternating  curves  so 
the  snake  resembles  a  dead  liana.  During  the  active  phase  the  anterior 
section  of  the  body  is  compressed  1 atera 1 1 y  and  i nf 1 ated  (perhaps  to  give 
the  appearance  of  greater  size),  and  the  tail  is  vibrated  vigorously  (to 

give  the  impression  of  a  rattle?).  In  the  inactive  phase  the  snake  may 
be  touched  before  it  will  move.  About  11  eggs,  each  1.75  inches  by  0.6 
inches  (4  X  16  mm)  are  laid  in  a  clutch. 

DESCRIPTION.  -  Length  from  an  estimated  10  inches  (255  mm)  at  hatching 
to  a  maximum  of  over  7  feet  (2135  mm);  an  average  spec  imen  i  s  5  feet  (1525 
mm).  The  Trinidad  subspecies  is  P .  p .  polylepis  (Peters)  which  occurs 
throughout  Amazonia.  Color  is  extremely  variable,  the  young  appearing 
quite  unlike  the  adult.  The  adult  is  blackish  brown  or  dark  green  above 
with  yellow  spots  which  may  form  a  vertebral  stripe;  upper  lip  yellow; 
head  sh iel ds  wi  th bl ack  edges;  ventrals  yel 1 ow  wi  th b 1 ack i sh  edges,  green 
posteriorly;  posterior  region  of  body  more  uniformly  dark  brown.  Young 
(Figure  1),  light  brown  with  a  ser i es  of  crescent i c  darker  mark i ngs  edged 
with  black;  head  pale  brown  with  darker  brown  speckling  which  becomes 
more  dense  posteriorly. 

Head  (Figure  15.)  distinct  from  neck;  eye  large  with  round  pupil; 
loreal ;  1  preocular,  rarely  incontact  with  frontal;  2  postoculars;  tem¬ 
porals  2+2;  8  or  9  upper  labials;  6  or  7  lower  labials  in  contact  with 
the  anterior  chin  shields  which  are  as  long  as  or  a  little  shorter  than 
the  posterior;  body  compressed  with  23  (rarely  25)  rows  of  scales,  the 
5  dorsal  rows  in  females  and  the  7” 11  dorsal  rows  in  males  being  very 
strongly  keeled;  197“202  ventrals;  anal  divided;  1 1 3“ 1 19  pairs  of  sub- 
caudals;  tail  about  one  quarter  of  the  total  length. 

This  species  has  been  placed  in  Phvynonax. 

Pseustes  sulphureus  (Wagler)  Yellow-bellied  puffing  snake 
DISTRIBUTION.  -  Northern  South  America  and  Trinidad. 

BIOLOGY.  -  Diurnal  and  arboreal  in  forest  zones,  where  they  feed  mainly 
on  adult  birds,  fledglings  and  bird  eggs,  but  also  take  small  mammals. 
They  will  feed  on  lizards  in  captivity.  Their  prey  is  killed  by  con¬ 
striction.  When  disturbed  they  vibrate  the  tail  and  puff  up  the  neck 
region  to  expose  the  bright  yellow  skin  normally  concealed  beneath  the 
body  scales.  During  display  the  neck  may  reach  a  diameter  of  nearly  six 
inches  (153  mm).  They  are  quick  to  strike  and,  though  lacking  venom, 
may  inflict  numerous  small  punctures. 
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DESCRIPTION.  -  Length  from  about  13  inches  (330  mm)  at  hatching  to  a  max¬ 
imum  of  over  10  feet  (3050  mm);  an  average  specimen  is  6  feet  (l 830  mm). 
The  Tr  i  n  i  dad  subspec  i  es  i  s  P.  s .  sulphur eus  (Wag  1  er)  ,  wh  i  ch  occurs  through¬ 
out  Amazonia.  The  color  varies  greatly  over  the  range  of  the  snake,  but 
the  known  Trinidad  specimens  areglossy  black  above  and  on  the  posterior 
two  thirds  of  the  belly;  the  head  and  nape  are  kharki  brown  above;  with 
the  lower  half  of  the  upper  labials,  lower  labials,  chin,  throat  and  an¬ 
terior  quarter  of  the  belly  uniform  bright  yellow.  The  yellow  of  the 
anterior  belly  becomes  spotted  with  black  before  grading  into  the  black 
of  the  posterior  belly.  On  each  side  of  the  anterior  quarter  of  the  body 
are  indefinite  oblique  strips  of  yellow,  becoming  less  distinct  pos¬ 
teriorly;  the  sutures  between  the  upper  labials  are  edged  with  black. 

Head  (Figure  16.)  d i s t i net  from  neck;  eye  large  with  round  pupil; 
loreal;  1  preocular  not  reaching  frontal;  3  postoculars;  temporals  1+1; 
8  upper  labials;  Slower  labials  i  n con tact  wi  th the  anter i or  ch  i  n sh i e 1 ds  , 
which  are  as  long  as  or  a  little  shorter  than  the  poster i or ;  body  scales 
in  21  rows,  all  except  the  outer  1  or  2  rows  distinctly  keeled;  208-226 
ventrals;  anal  undivided;  1 24- 145  pairs  of  acutely  angulate  subcaudals; 
tail  a  little  over  one  quarter  of  the  total  length. 

This  species  has  been  placed  in  Phrynonax. 


Spilotes  pullatus  (Linnaeus)  Tiger  snake 

D I STR I  BUT  ION.  -  North  Central  and  tropical  South  Amer i ca  east  of  the  Andes , 
and  Trinidad  and  Tobago. 

BIOLOGY.  -  Diurnal,  mainly  arboreal  but  terrestrial  in  search  of  food 
which  consists  of  rodents,  bats,  andbirds  and  their  eggs.  Prey  is  killed 
by  constriction,  or,  if  small,  it  is  eaten  alive.  In  some  areas  Spilotes 
has  become  a  nuisance  as  a  poultry  thief.  When  molested  they  dilate  the 
neck  vertically  and  vibrate  the  tail.  Though  without  venom,  the  power¬ 
ful  strike  can  inflict  painful  wounds.  An  interspecific  mating  with 
Pseustes  has  been  recorded.  About  8  to  10  eggs  are  laid  in  a  season. 

DESCRIPTION.  -  Length  from  an  estimated  10  inches  (255  mm)  at  hatching 
to  a  maximum  of  12  feet  (3660  mm),  thougha  Trinidad  spec i men  over  1 0  feet 
(3050  mm)  is  quite  except ional.  The  Trinidad  subspec i es  is  S.  p.  pullatus 
(Linnaeus),  which  occurs  fromCosta  Rica  to  Argentina.  Black  above,  uni¬ 
form  on  unusua  1  1  y  with  yellow  spots  which  may  form  crossbands  or  chevrons 
over  three  fifths  of  the  anterodorsal  surface;  snout  and  side  of  head 
yellow,  the  sutures  between  the  shields  black;  anterior  two  fifths  of 
belly  yellow  with  irregular  black  crossbands,  posterior  two  fifths  of 
belly  b 1 ack . 

Head  (Figure  17.)  slightly  distinct  from  neck;  eye  moderate  with 
round  pupil;  loreal  very  small  or  absent;  posterior  nasal  often  incontact 
with  single  preocular;  2  postoculars;  temporals  1+1  or  1+2;  6,  7  or  8 
upper  labials;  4  lower  labials  in  contact  with  theanterior  chin  shields, 
which  areas  longasor  a  little  shorter  than  the  poster i or ;  body  slightly 
compressed  with  16  (rarely  18)  rows  of  sharply  keeled  scales;  214-226 
ventrals;  anal  d i v i ded ;  97“  1 1  3  pa i rs  of subcauda 1 s ;  tail  about  one  quarter 
of  the  total  length. 
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Clelia  clelia  (Daudin)  Black  cribo 

DISTRIBUTION.  -  Tropical  Central  and  South  America,  and  Trinidad  where 
it  is  common.  It  is  now  rare  on  Dominica  and  Grenada  and  is  probably 
extinct  on  St.  Lucia.  A  fossil  bone  is  known  from  Barbuda. 

BIOLOGY.  -Nocturnal ,  terrestrial  and  aquatic,  they  feedalmost  exclusively 
on  other  reptiles,  including  snakes  they  kill  by  very  powerful  constric¬ 
tion  and  their  rear-mounted  venomous  teeth.  Though  alleged  to  succumb 
to  the  venom  of  coral  snakes,  they  appear  immune  to  the  bites  of  vipers. 
They  are  doc i 1 e  and  1 i ve  well  in  captivity,  one  specimen  having  survived 
for  over  10  years.  About  16  eggs  are  normally  laid  in  a  season. 

DESCRIPTION.  -  Length  f rom  an es t imated  9  inches  (230  mm)  at  hatching  to 
an  exceptional  maximum  of  about  10  feet  (3050  mm);  an  average  specimen 
is  5  feet  (1525  mm).  The  Trinidad,  Dominica  and  St.  Lucia  subspecies  is 
C.  c.  clelia  (Daudin)  and  is  typical  of  thewhole  range  of  the  snake  with 
the  exception  of  southeastern  Brazil.  Greer  designated  the  Grenada  form 
as  C.  c.  grocmei ,  in  honor  of  Dr.  Groom  of  Grenada  who  has  made  a  sub¬ 
stantial  contribution  to  our  knowledge  of  snakes  from  that  island.  The 
adult  is  uniform  dark  grey,  olive  greyormore  usually  black  above;  cream 
or  white  beneath,  the subcauda 1 s  often  spotted  or  margined  with  black  or 
dark  grey.  Young  sometimes  blackish  above  but usua 1 1 y  pale  brown  or  red, 
with  or  without  a  dark  brown  dot  on  the  end  of  each  scale;  head  and  nape 
blackish,  with  a  more  or  less  broad  yellow  area  across  the  occiput  and 
temp  1 es . 

Head  (Figure  18.)  distinct  from  neck;  eye  rather  small  with  verti¬ 
cally  elliptical  pupil;  loreal  maybeabsent;  1  preocular;  2  postoculars; 
temporals  2+2  or  2+3;  7  (rarely  8)  upper  labials;  4  or  5  lower  labials 
in  contact  with  theanterior  chin  shields,  which  areas  long  as  or  longer 
than  the  posterior;  body  si  i  gh 1 1  y  compressed  with  19  rows  (17  in  St.  Lucia 
and  Dominica)  of  smooth  scales;  205“ 219  ventrals;  anal  undivided;  72-81 
pairs  of  subcaudals;  tail  between  one  fifth  and  one  sixth  of  the  total 
1  eng th . 

The  specific  name  has  been  spelled  cloelia  and  has  been  placed  in 

Oxyrhopus  and  Pseudoboa . 


Erythrolamprus  aesculapii  (Linnaeus)  False  coral 

DISTRIBUTION.  -  Tropical  South  America  east  of  the  Andes  and  Trinidad 
and  Tobago.  The  only  known  specimen  of  this  snake  from  Trinidad  is  in 
the  Royal  Victoria  Institute  Museum  in  Port  of  Spain  and  bears  the  data 
'Diego  Martin,  10. xi. 1941'.  There  is  however,  a  similarly  patterned 
specimen  in  the  British  Museum  (Natural  History)  cataloged  by  Boulenger 
(1896)  from  the  'West  Indies'  which  is  also  likely  to  have  come  from 
Tr i n i dad  . 

BIOLOGY.  -  Nocturnal,  terrestrial,  occurring  infallen  vegetation  on  the 
forest  floor.  E 1 sewhere  they  are  a  1 1 eged  to  f eed  on  other  snakes  ,  lizards, 
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frogs,  insects  and  earthworms.  The  venom-conducting  teeth  are  small  and 
situated  behind  theposterior  border  of  theeye,  so  it  is  doubtful  if  any 
but  a  very  large  specimen  could  inflict  a  dangerous  bite.  However,  they 
should  be  handled  with  extreme  caution. 

DESCRIPTION.  -  Mature  adults  probably  range  from  21  inches  (535  mm)  to 
about  31  inches  (790  mm)  in  length.  The  Trinidad  subspecies,  E.  a.  aescu- 
lapii  (Linnaeus),  istypical  of  the  form  that  occurs  throughout  Amazonia, 
but  the  form  on  Tobago  is  E.  a .  ocellatus  Peters.  On  Trinidad  the  body 
isdarkred  with  a  pairofdark  annuli  onthenape,  1  4  pairs  on  the  trunk, 
a  pair  over  thevent  and  three  pairs  on  the  tail,  the  annuli  of  each  pair 
being  separated  by  a  narrow  interspace  of  yellow;  the  body  scales  are 
tipped  with  black,  the  extent  and  intensity  of  which  increases  towards 
the  mi d-dorsa 1  line. 

On  Tobago  thecolor  pattern  isannulated  only  on  the  tail;  the  trunk 
is  red  with  a  dorsal  series  of  25  or  26  black  circles,  each  surrounding 
a  central  yellowspot.  This  color  pattern  i  s known  from  only  seven  speci¬ 
mens,  four  of  which  are  reliably  1 abe 1 1 ed  as hav i ng  been  taken  on  Tobago, 
while  the  other  three  are  without  data.  The  evolutionary  loss  of  the 
trunk  annuli  in  ocellatus  may  be  associated  with  the  absence  of  a  To¬ 
bagonian  cora  1  snake  ( Micrurus )  which  could  act  as  a  model,  for  elsewhere 
Erythrolamprus  coex i s ts  wi  th cora 1  snakes  and  is  similarly  annulated.  In 
Trinidad  aesculapii  resembles  the  sympatric  Micrurus  lemniscatus . 

Head  (Figure  19.)  short,  convex  slightly  distinct  from  neck;  eye 
moderate  with  round  pupil;  loreal;  1  preocular;  2 pos tocu 1 ars ;  temporals 
1+2  (rarely  1+1);  7  upper  labials;  ^  or  5  lower  labials  in  contact  with 
the  anterior  chin  shields,  which  are  longer  than  the  posterior;  body 
cylindrical  with  15  rows  of  smooth  scales;  172-186  ventrals;  anal  divided; 
43"49  pairs  of  subcaudals;  tail  about  one  sixth  of  the  total  length. 

Imantodes  cenchoa  (Linnaeus)  Fiddle-string  mapepire 

DISTRIBUTION.  -  Neotropical,  from  northern  Mexico  through  South  America 
east  of  the  Andes  to  northern  Argentina,  and  Trinidad. 

BIOLOGY.  -  Nocturnal,  arboreal,  lyingcoiled  in  large  leaves,  under  loose 
bark  or  in  wild  pines  (Brome 1 i aceae)  during  the  day,  but  occasionally 
found  under  leaves  on  the  ground  after  heavy  rain.  Common  at  higher  al¬ 
titudes  in  the  upland  regions,  they  feed  on  geckos,  anoles,  tree  frogs, 
fledglings,  bird  eggs,  large  insect  larvae,  slugs  and  allegedly  snails. 
Though  mildly  venomous,  the  gape  is  very  small  and  they  are  not  known  to 
bite.  If  roughly  handled  they  emit  a  fou 1 -sme 1 1 i ng  liquid  from  thevent. 
About  10  eggs  are  laid  in  July  and  August. 

DESCRIPTION.  -  Length  from  an  est  i  mated  8  inches  (205  trim)  at  hatching  to 
a  maximum  of  5  feet  (1525  mm);  an  average  specimen  is  about  3  feet  (915 
mm).  The  Trinidad  subspecies,  I.  c.  cenchoa  (Linnaeus)  is  distributed 
throughout  South  America  from  Panama  to  Argentina.  Light  brown  above, 
head  with  dark  brown  spots  or  bands  which  may  be  separated  by  narrow 
light  lines;  body  with  26-58  dark  brown  or  reddish  spots  or  crossbands 
edged  with  da r ker  or  1 i gh ter  ,  narrowed  on  the  sides  where  they  may  break 
up  into  spots;  lower  parts  whitish,  dotted  or  powdered  with  brown,  with 
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or  without  dark  streak  along  middle  of  belly. 

Head  (Figure  20.)  small  and  broad,  verydistinct  from  neck;  eye  very 
large  with  vert i cal ly . el  1 i pt i ca 1  pupil;  loreal;  1  or  2  (rarely  3)  post¬ 
oculars;  temporals  1  or2+2  or  3;  8  upper  labials;  4  or  5  lower  labials 
in  contact  with  theanterior  chinshields,  which  are  as  long  as  or  shorter 
than  the  posterior;  body  very  slender,  strongly  compressed  with  17  rows 
of  smooth  scales,  thevertebral  row  strongly  enlarged,  23^-257  ventrals; 
anal  divided;  161-172  pairs  of  subcaudals;  tail  about  one  third  of  the 
total  length. 

The  generic  name  has  been  spelled  Himantodes. 


Leptodeira  annulata  (Linnaeus)  Garden  snake 

DISTRIBUTION.  -  Central  and  tropical  South  America,  Trinidad,  Tobago  and 
Huevos  Island. 

BIOLOGY.  -  Nocturnal,  very  common  in  the  lowland  areas  and  probably  the 
most  frequently  seen  snake  in  Trinidad.  They  are  abundant  around  human 
habitations,  even  i  n town  gardens.  Though  usually  terrestrial,  they  have 
been  seen  inwater  and  in  epiphytic  bromeliads.  They  feed  primarily  upon 
frogs,  but  also  take  lizards,  tadpoles  and  fish.  In  captivity  they  are 
cann i ba 1 i s t i c  and  even  eat  the  eggs  and  young  of  their  own  species.  Small 
prey  are  swallowed  rapidly  and  alive  but  larger  animals  are  held  for  up 
to  five  minutes  until  immobilized  by  the  venom  of  the  back  teeth.  They 
do  not  wander  far  from  their  'home'  territory  and  the  same  snake  may  be 
encountered  regularly.  Very  docile,  evenwhen  teased  they  rarely  strike, 
however,  when  handled  they  may  d i scharge  a  vile-smelling  liquid  from  the 
vent.  A  specimen  has  been  recorded  laying  fertile  eggs  up  to  five  years 
after  the  last  opportunity  to  copulate.  Normally  3  to  7  eggs,  each  1.1 
inches  (28  mm)  by  0.5  inches  (13  mm),  or  uptoabout  eleven  smaller  eggs, 
each  0.75  inches  (19  mm)  by  0.35  inches  (9  mm),  are  laid  between  June 
and  November  in  forest  floor  1 i t ter  or  other  decomposing  vegetation  about 
two  months  after  mating. 

DESCRIPTION.  -  Length  from  9  inches  (230  mm)  at  hatching  to  a  maximum  of 
3A  inches  (865  mm);  an  average  specimen  is  about  20  inches  (510  mm).  The 
Tr i n i dad  and  Tobago  subspecies  is  L.  a.  ashmeadi  (Hallowell),  which  also 
occurs  in  northeastern  South  America.  Yellowish  or  brown  above  with  a 
dorsal  series  of  large  brown  or  blackish  spots  often  confluent  or  fused 
into  a  sinuous  orzig-zag  stripe;  a  dark  streak  behind  theeye;  occipital 
region  whitish  in  young  specimens;  lower  parts  white. 

Head  (Figure  21.)  depressed,  distinct  fromneck;  eye  large  with  ver¬ 
tically  elliptical  pupil;  loreal;  1  preocular;  2  (rarely  3)  postoculars; 
temporals  1+2;  8  (rarely  7)  upper  labials;  5  or  6  lower  labials  in  con¬ 
tact  with  the  anterior  chin  shields,  which  are  as  long  as  or  a  little 
longer  than  the  posterior;  body  compressed  with  19  (rarely  17  or  21)  rows 
of  smooth  sea  1  es  ,  vertebra  1  rowslightly  enlarged;  1 78-1 8 1  ventrals;  anal 
divided;  8 1  - 89  pa i rs  of subcauda 1 s ;  tail  onequarter  of  the  total  length. 


Page  248 


Bulletin  Maryland  Herpetological  Society 


Volume  13  Number  4 


December  1977 


Oxybelis  aeneus  (Wagler)  Horsewhip  snake 

DISTRIBUTION.  -  Neotropical,  fromnorthern  Mex i co  to  t rop i ca 1  South  Amer¬ 
ica,  Trinidad,  Tobago  and  Huevos  Island. 

BIOLOGY.  -  Duirnal  and nocturna 1 ,  exclusively  arboreal,  preferring  small 
bushes  and  low  trees  near  water.  Very  common  in  all  the  forested  zones, 
where  they  f eed  on  1 i zards ,  tree  frogs  and  fledglings,  and  in  captivity, 
take  Anolis  lizards  readily.  They  catch  their  prey  while  resting  in  a 
tree  with  the  head  and  neck  extended,  gently  swaying  as  if  moved  by  the 
wind;  in  this  position  theyslowly  stalk  theirvictim  until  within  strike 
range.  Prey  is  quickly  killed  by  the  rear-fang  venom  and  swallowed  head 
first.  The  lateral  position  of  the  eyes  enables  them  to  see  immediately 
below  and  above  the  head.  If  molested  they  rarely  strike,  and,  even  if 
they  do,  the  gape  is  so  small  that  it  isdoubtful  if  the  rear  teeth  could 
bite  on  any  but  the  smallest  finger.  However,  if  roughly  handled  they 
emit  a  fou 1 -smel 1 i ng  liquid  from  the  vent.  Clutches  of  about  6  eggs, 
each  0.7  inches  (17  mm)  by  0.3  inches  (7  mm)  are  laid  in  June. 

DESCRIPTION.  -  Length  from  an es t i mated  8  inches  (205  mm)  at  hatching  to 
a  maximum  of  about  6  feet  3  inches  (1905  mm);  an  average  specimen  is  44 
inches  (1120  mm).  Bronzy,  greyish  or  reddish  above,  uniform  or  freckled 
with  brown,  usua 1 1 y  wi  th scat tered  black  dotsorwith  black  edges  to  some 
of  the  scales;  a  black  lineon  each  side  of  the  head  passing  through  the 
eye;  upper  lip  and  lower  surface  of  head  canary  yellow;  yellowish,  pale 
brown  or  reddish  beneath,  speckled  or  streaked  with  brown,  often  with 
scattered  black  dots;  sometimes  with  two  dark  brown  longitudinal  lines. 

Head  (Figure  22.)  elongate,  distinct  from  neck;  eye  rather  large 
with  round  pupil;  no  loreal;  prefrontal  in  contact  with  2  or  3  labials; 
1  preocular;  2  (rarely  3)  postoculars;  temporals  very  large,  1+2;  8  or  9 
(rarely  10)  upper  labials;  4  (rarely  5)  lower  labials  in  contact  with 
anterior  chin  shields,  which  are  much  shorter  than  the  posterior;  body 
slender,  compressed,  with  17  rows  of  smooth  or  weakly  keeled  scales; 
l89“194  ventrals;  anal  divided  (rarely  entire);  1 6 5 _  1 74  pairs  of  sub- 
caudals;  tail  two  fifths  of  the  total  length. 

This  species  has  also  been  known  as  0.  acwninatus  (Weid). 


Oxyrhopus  petola  (Linnaeus)  Sombre  false  coral 

DISTRIBUTION.  -  Central  and  tropical  South  America  and  Trinidad. 

BIOLOGY.  -  Nocturnal,  terrestrial,  found  commonly  under  fallen  leaves, 
particularly  in  abandoned  estates  and  in  gardens.  They  feed  principally 
on  small  mammals,  lizards  and  other  snakes.  Though  rear-fanged  and  po¬ 
tentially  venomous  theyarevery  docile  and  in  captivity  make  no  attempt 
to  bite  by  day  or  night.  About  7  eggs,  each  1  inch  (25  mm)  long,  are 
laid  in  a  cl u tch . 

DESCRIPTION.  -  Length  from6  inches  (155  mm)  at  hatching  to  a  maximum  of 
44  inches  (1120  mm);  an  average  specimen  is  2  feet  (610  mm).  The  Trinidad 
subspecies,  0.  p.  petola  (Linnaeus),  is  restricted  to  northeastern  South 
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America.  Adult  dark  reddish  or  blackish  brown  above,  with  incomplete 
evenly  spaced  bands  of  red  wh i ch  are var i ab 1 e  in  density,  number  and  com¬ 
pleteness,  but  which  even  inextremely  dark  specimens  usually  form  a  red 
collar;  body  scales  frequently  edged  or  dusted  with  black;  pale  beneath 
becoming  darker  towards  the  tail.  Young,  black  with  white  dorsal  bands 
on  the  anterior  fifth  of  body,  red  dorsal  bands  on  the  remainder;  belly 
immaculate  cream. 

Head  (Figure  23.)  distinct  from  neck;  eye  moderate  with  vertically 
elliptical  pupil;  loreal  elongate;  1  preocu lar  usually  forming  suture  with 
frontal;  2  (rarely  1  or  3)  postoculars;  temporals  2+3;  8  (rarely  9)  upper 
labials;  A  or  5  lower  labials  in  contact  with  theanterior  chin  shields, 
which  areas  longasor  shorter  than  the  poster i or ;  body  feebly  compressed 
with  19  rows  of  smooth  scales;  191 “222  vent ra 1 s ;  anal  undivided;  78-126 
pairs  of  subcaudals;  tail  a  little  less  than  one  quarter  of  the  total 
1  eng th . 

This  species  has  been  spelled  petolaria  and  petolarius  and  has  been 
placed  in  the  genus  Pseudoboa . 

Pseudoboa  neuweidii  (Dumer i 1  ,  Bibron  and  Dumeril)  Ratonero 

DISTRIBUTION.  -  South  Central  and  northern  South  America,  Trinidad  and 
Tobago.  Garman  took  three  specimens  in  Grenada  in  1883,  but  none  have 
been  recorded  since,  so  it  must  be  presumed  extinct  there. 

BIOLOGY.  -  Nocturnal,  terrestrial  and  sometimes  arboreal,  these  snakes 
are  common  in  forested  areas  and  even  in  suburban  gardens.  They  feed 
mainly  on  lizards,  reptile  eggs  and  other  snakes  (including  their  own 
species).  They  may  also  take  small  mammals.  Even  though  they  have  ven¬ 
omous  teeth  in  the  rear  of  the  mouth,  they  usually  overpower  their  prey 
by  constriction.  Mating  has  been  observed  in  many  months  of  the  year; 
eggs,  each  about  1.5  by  0.6  inches  (36  x  16  mm),  being  laid  in  clutches 
of  6  to  8  about  3  or  A  months  later.  Eggs  have  been  found  in  the  nests 
of  bachac  ants  [Atta,  Aoromyrmex) ,  though  the  re  1  a t i onsh i p  is  not  under- 
s  tood . 

DESCRIPTION.  -  Length  from  an est i mated  9  inches  (230  mm)  at  hatching  to 
a  maximum  of  A6  inches  (1170  mm);  an  average  specimen  is  22  inches  (560 
mm).  Young,  a  uniform  pink,  pinkish  brown  or  orange  above;  upper  sur¬ 
face  of  head  and  nape  glossy  dark  brown  or  black  with  a  yellowish  cream 
collar  behind  the  parietals;  pale  cream  beneath;  the  scales  frequently 
b 1 ack- t i pped .  As  the  snake  matures,  the  darkening  of  the  scale  tips  en¬ 
larges  and  the  orange-pink  darkens  until,  when  adult,  the  snake  is  uni¬ 
formly  dark  grey. 

Head  (Figure  2A.)  moderately  distinct  from  neck;  eye  rather  small 
with  vertically  elliptical  pupil;  loreal;  1  preocular;  2  postoculars; 
temporals  1+2,  2+2,  or  2+3;  7  or  8  upper  labials;  A  or  5  lower  labials 
in  contactwith  theanterior  chinshields,  which  areas  long  as  or  a  little 
longer  than  the  posterior;  body  feebly  compressed  with  1 9  rows  of  smooth 
scales;  1 7 7 “ 2 3 1  ventrals;  anal  undivided;  8(3-97  single  subcaudals;  tail 
a  little  less  than  one  quarter  of  the  total  length. 

This  species  has  been  placed  in  Oxyrhopus . 

Page  250  Bulletin  Maryland  Herpetological  Society 


Volume  13  Number  4 


December  1977 


Siphlophis  cervinus  (Laurent!)  Checkerbel 1 y 
DISTRIBUTION.  -  Tropica!  South  America  and  Trinidad. 

BIOLOGY.  -  Little  is  known  of  this  secretive  snake.  Specimens  have  been 
taken  from  the  top  of  a  very  tall  coconut  palm,  and  also  from  the  ground. 
They  probably  feed  on  frogs  and  lizards. 

DESCRIPTION.  -  Adult  length  from  an  average  of  30  inches  (760  mm)  to  a 
maximum  of  51  inches  (1300  mm).  Dorsal ly  pink,  variegated  or  irregularly 
spotted  or  barred  with  black;  sides  yellow;  belly  yel 1 ow  wi  th b 1 ack  spots 
or  irregular  crossbars. 

Head  (Figure  25.)  distinct  from  neck;  eye  large  with  vertically 
elliptical  pupil;  loreal  twice  as  long  as  deep;  1  preocular;  2  or  3  post¬ 
oculars;  temporals  2+3;  8  (rarely  9)  upper  labials;  4  lower  labials  in 
contact  with  the  anterior  chin  shields  which  are  as  long  as  or  a  little 
shorter  than  the  posterior;  body  compressed  wi  th 1 9  rows  of  smooth  scales; 
205-255  ventrals;  anal  undivided;  98-118  pairs  of  subcaudal s ;  tail  one 
quarter  of  the  total  length. 

This  species  has  been  placed  in  Lycognathus. 


Tantilla  melanooephala  (Linnaeus)  Blackhead 

DISTRIBUTION.  -  Tropical  Central  and  South  America,  Trinidad,  Tobago  and 
Huevos  Island. 

BIOLOGY.  -  Nocturnal,  terrestrial,  burrowing  in  loose  soil  and  under 
forest  litter  where  they  feed  on  insects,  cent i pedes  and  presumab 1 y  other 
small  arthropods.  Though  equipped  with  venom-conducting  teeth  at  the 
rear  of  the  very  small  mouth,  they  are  very  docile  and  never  attempt  to 
bite. 

DESCRIPTION.  -  Length  f rom  an es t imated  4  inches  (100  mm)  at  hatching  to 
a  maximum  of  20  inches  (510  mm);  an  average  is  16  inches  ( 4 1 0  mm).  The 
Tr I n i dad  and  Tobago  subspecies,  T .  m.  melanooephala  (Linnaeus),  is  char¬ 
acteristic  of  most  of  the  range  of  the  species.  Red  or  pale  brown  above 
with  or  without  3  or  5  more  or  less  dark  longitudinal  lines;  head  and 
nape  dark  brown  or  black,  with  the  sides  of  the  snout  and  the  lip  behind 
the  eye  yellow;  occiput  with  2  more  or  less  distinct  yellow  spots  or  a 
yellow  crossbar;  lower  parts  uniform  yellowish-white. 

Head  (Figure  26 .)  sma 1 1 ,  on  1  y s 1 i ght 1 y  distinct  from  neck;  eye  small 
with  round  pupil;  no  loreal;  1  preocular;  2  postoculars;  temporals  1+1; 
7  upper  labial s ;  4  lower  labials  incontact  with  theanterior  chin  shields, 
which  are  longer  than  the  posterior;  body  cylindrical  with  15  rows  of 
smooth  scales;  1 33” 1 7 1  ventrals;  ana!  divided;  46-71  pa i rs  of subcauda 1 s  ; 
tail  about  one  fifth  of  the  total  length. 

This  species  has  also  been  placed  in  Homa lo cranium . 
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DISTRIBUTION.  -  Amazonian  South  America  and  Trinidad. 

BIOLOGY.  -  Nocturnal,  terrestrial,  sometimes  arboreal  oraquatic  and  lo¬ 
cally  common  in  the  forested  areas  where  they  f eed  on  1 i zards  and  probably 
arthropods.  Virtually  harmless,  for  though  there  are  venom-conducting 
teeth  in  the  back  of  the  mouth,  they  never  attempt  to  bite. 

DESCRIPTION.  -  Length  f rom  an es t imated  A  inches  ( 1 00  mm)  at  hatching  to 
a  maximum  of  5A  inches  (1370  mm);  an  average  specimen  is  30  inches  (760 
mm).  Adults  are  pink,  brick  red  or  brown  above  with  dark  brown  crossbars 
which  maybe  broken  inthemiddle  and  alternate;  occ i put  and  nape  blackish 
brown;  uniform  cream  beneath. 

Head  (Figure  27.)  distinct  from  neck;  eye  large  with  vertically 
elliptical  pupil;  loreal  ;  1  preocular;  2  postoculars;  temporals  2+3;  8 
upper  labials;  A  lower  labials  in  contact  with  theanterior  chin  shields, 
which  are  as  long  as  or  a  little  longer  than  the  posterior;  body  com¬ 
pressed  with  19  rows  of  smooth  scales,  the  vertebral  row  enlarged;  228- 
26A  ventrals;  anal  undivided;  110-125  pa i rs  of subcauda 1 s ;  tail  a  little 
less  than  one  quarter  of  the  total  length. 


C0LUBRIDAE-XEN0D0NTINAE 


Atr actus  tvilineatus  Wagler 


Ground  snake 


DISTRIBUTION.  -  Northeastern  South  America,  Trinidad,  Tobago  and  Huevos 
Island.  Widely  distributed  and  very  common,  even  in  town  gardens. 

BIOLOGY.  -  Nocturnal,  living  indecaying  vegetation,  compost  heaps,  leaf 
litter  or  in  the  soil  where  they  feed  on  insects  and  other  soft-bodied 
arthropods.  In  captivity  they  will  chew  pieces  from  live  earthworms,  so 
earthworms  may  form  part  of  their  natural  diet.  Harmless,  they  never 
attempt  to  bite  and  are  preyed  upon  by  Miorurus 3  Oxyrhopus  and  other 
snake-eaters.  Oviparous,  laying  3  to  A  relatively  large  eggs  each  0.75 
inches  long  by  0.3  inches  wide  (18  x  8  mm),  in  decaying  vegetation  in 
March  and  April.  A  captive  specimen  laid  eggs  in  August. 

DESCRIPTION.  -  Length  from  2.5  inches  (65  mm)  at  hatching  to  a  maximum 
of  12  inches  (305  mm),  an  average  specimen  is  8  inches  (205  mm).  Brown 
above  with  3  or  A  dark  longitudinal  lines;white  beneath,  uniform  or  with 
a  few  brown  dots. 

Head  (Figure  28.)  notdistinct  fromneck;  eye  smallwith  round  pupil; 
snout  pointed;  loreal  twi ce  as  1 ong  as  deep ;  no  preocular;  2  postoculars; 
temporals  1+2  or  rarely  2+2;  8  or  7  upper  labials;  A  or  5  (rarely  3)  lower 
labials  incontact  with  thesingle  pair  of  chin  shields.  Body  cylindrical 
with  smooth  scales  in  15  rows;  anal  undivided;  1 25“ 1 50  ventrals;  11-19 
subcaudals  in  2  rows;  tail  one  tenth  of  the  total  length  in  male,  and 
one  sixteenth  in  female. 
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Helicons  angulatus  (Linnaeus)  Brown-banded  water  snake 

DISTRIBUTION.  -  Tropical  South  America  east  of  the  Andes,  and  Trinidad 
where  it  is  uncommon. 

BIOLOGY.  -  Aquatic,  living  in  ponds,  ditches  and  slow-running  streams, 
where  they  feed  on  frogs  and  fish.  Prey  is  killed  by  being  encoiled  and 
held  under  water  until  drowned.  The  nostrils  are  closed  under  water  and 
a  captive  snake  was  observed  to  remain  submerged  for  22  minutes  while 
spirally  coiled  around  a  Tilapia  fish.  When  molested  on  land  they  leap 
into  the  air  and  make  repeated  attempts  to  bite,  a  response  which  is 
probably  directed  most  often  at  herons  and  storks  in  an  effort  to  escape 
predation.  The  uniform  solid  teeth  can  inflict  only  superficial  wounds. 
Oviparous,  about  8  eggs  are  laid  in  a  clutch. 

DESCRIPTION.  -  Length  from  8  inches  (205  mm)  at  hatching  to  an  approxi¬ 
mate  maximum  of  34 inches  (865  mm);  an  average  specimen  is  27  inches  (685 
mm).  Olive  or  grey-brown  above,  with  more  or  less  regular  dark  brown 
black-edged  crossbands  which  narrow  towards  the  sides  where  they  are 
usually  confluent  with  the  black  crossbands  of  the  belly;  a  large  rhom- 
boidal  darkpatch  on  the  nape;  lower  parts  lighter  or  pink  with  dark  black 
spots  or,  more  usually,  with  regular  black  crossbands.  This  snake  bears 
a  superficial  resemblance  to  the  venomous  Lachesis  muta . 

Head  (Figure  29.)  only  slightly  distinct  from  neck;  eye  small  with 
round  pupil;  nostrils  directed  upwards;  s i ng  1  e i nternasa 1  ,  completely  or 
almost  completely  separating  the  nasals;  loreal ;  1  preocular;  2  post¬ 
oculars;  temporals  1  or  2  +  2  or  3;  8  upper  labials;  4,  5,  or  6  lower 
labials  in  contact  with  anterior  chin  shields,  which  are  as  long  as  the 
posterior;  body  cylindrical,  stout,  with  scales  in  19  rows  all  but  the 
most  ventral  rows  strongly  keeled;  114-122  ventrals;  anal  divided;  61-73 
pairs  of  subcaudals;  tail  one  quarter  of  the  total  length. 


Hydrops  triangularis  (Wagler)  Red-sided  water  snake 

DISTRIBUTION.  -  Tropical  South  America  east  of  the  Andes,  and  Trinidad. 

BIOLOGY.  -  Aquatic,  in  swamps,  slow  rivers  and  streams,  or  even  subter¬ 
ranean  invery  moist  situations.  They  feed  pr i nc i pa  1 1 y  on f i sh  and  fresh¬ 
water  eels.  Harmless,  dark-loving,  slowmoving  snakes  that  do  not  thrive 
in  captivity. 

DESCRIPTION.  -  Length  f rom  an es t imated  7  inches  (180  mm)  at  hatching  to 
a  maximum  of  about  30  inches  (760  mm);  an  average  Trinidad  specimen  is 
20  inches  (510  mm).  Purplish  brown  above,  red  on  the  sides  and  white 
below,  with  54-74  black  annuli  which  may  be  i nterrupted  and  alternate  on 
the  mid-dorsal  and  mid-ventral  lines.  The  Trinidad  and  western  Guyana 
subspecies  is  H»  t .  negleotus  Roze. 

Head  (Figure  30.)  small,  not  distinct  fromneck;  eye  very  small  with 
round  pupil;  nostr i 1 s  d i rected dorsa  1 1  y ;  nasals  broadly  in  contact  behind 
rostral;  single  rhomboidal  internasal;  no  loreal;  1  preocular;  2  post- 
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oculars;  temporals  1  +  1  (rarely  1+2);  8  upper  labials;  4  lower  labials  in 
contact  with  the  anterior  chin  shields,  which  are  as  long  as  or  shorter 
than  the  poster ior ;  body  cy 1 i ndr i ca 1 ,  wi th  1  5  rows  of  smooth  short  scales 
without  apical  pits;  1 59~ 1 68  ventrals;  anal  divided;  47“51  pairs  of sub- 
caudals;  tail  about  one  seventh  of  the  total  length. 


Leimadophis  melanotus  (Shaw)  Squirrel  snake 

DISTRIBUTION.  -  Tropical  northeastern  South  America,  including  Trinidad 
and  Tobago.  There  is  a  record  about  1884  from  Grenada,  but  even  if  cor¬ 
rect  it  now  seems  extinct  there. 

BIOLOGY.  -  Terrestrial  or  aquatic,  rarely  arboreal.  Common  in  all  the 
-foothill  reg i ons  of Tr i n i dad  and  Tobago  but  probably  conf i ned  to  a  1 1 i tudes 
below  2000  feet  (610  m) .  Particularly  common  among  the  fallen  coconut 
leaves  on  southwestern  Tobago.  They  feed  on  frogs,  small  lizards  and 
fish,  tadpol es  and  the  eggs  of  reptiles  and  amphibians.  Prey  is  immobil¬ 
ized  by  constriction.  Though  not  known  to  bite,  the  neck  is  flattened 
threa t i ng i ng 1 y  when  the  snake  is  provoked.  A  clutch  of  4  or  5  eggs,  each 
0.75  “  0.9  by  0.3  inches  (19  “23  x  9  mm),  is  laid  on  the  ground  between 
January  and  July. 

DESCRIPTION.  -  Length  from  4.75  inches  (120  mm)  athatching  to  a  maximum 
of  24  inches  (6 1 0  mm) ,  an  average  specimen  is  13  inches  (330  mm).  Yel 1 ow- 
ish  or  salmon  pink  with  the  vertebral  region  (5  or  6  scales  wide)  black, 
with  a  ye  1 1 ow  and  b 1 ack  streak  oneachside;  the  vertebral  stripe  narrows 
on  the  nape  and  is  sometimes  broken  intospots,  likewise  the  dorsolateral 
streak  is  usually  broken  into  dots  on  the  nape;  head  olive  above,  with 
a  black  lateral  streak  pass  i  ng  through  theeye;  upper  lip  and  lower  parts 
of  neck  yellow;  belly  uniform  salmon  or  yellow. 

Head  (Figure  31.)  slightly  distinct  from  neck;  eye  moderate  with 
round  pupil;  loreal;  1  preocular;  2  postoculars;  temporals  1+2;  7  or  8 
upper  labials;  4  or  5  lower  labials  in  contact  with  the  anterior  chin 
shields,  which  are  as  long  or  a  little  shorter  than  the  posterior;  body 
cylindrical  with  17  rows  of  smooth  scales;  144-155  ventrals;  anal  divided; 
56-62  pairs  of  subcaudals;  tail  about  one  fifth  of  total  length. 

This  species  has  been  placed  in  Liophis  and  Dromicus .  Dromicus  may 
yet  prove  to  be  the  correct  designation. 


Leimadophis  reginae  (Linnaeus)  ,  Reticulate  snake 

DISTRIBUTION.  -  Tropical  northern  South  America,  andTrinidad  where  they 
occur  in  the  Northern  Range  above  1000  feet  (305  m) . 

BIOLOGY.  -  I nhab i tants  of  the  forest  floor  where  they  feedonfrogs,  liz¬ 
ards  and  occasionally  on  fish.  Harmless,  though  they  flatten  the  neck 
threateningly  when  molested. 

DESCRIPTION.  -  Length  f rom  an es t imated  7  inches  (180  mm)  at  hatching  to 
an  adult  maximum  of  25  inches  (635  mm);  an  average  specimen  is  18  inches 
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(460  mm).  Olive  green  or  maroon  wi th  each  sea  1  e  edged  with  black  so  form¬ 
ing  a  reticulate  pattern;  a  more  or  less  d i st i net  bl ack streak  along  each 
side  of  the  tail;  upper  lip  yellow.  Young  specimens  have  a  yellowish 
collar  and  an  oblique  yellowish  black-edged  band  on  each  side  of  the  head 
from  the  parietal  shield  to  the  last  upper  labial,  traces  of  these  mark¬ 
ings  can  usua 1 1 y  be  found  in  theadult;  belly  cream  or  pink,  usually  with 
black  rectangular  spots. 

Head  (Figure  32.)  slightly  distinct  fromneck;  eye  large  with  round 
pupil;  loreal  deeper  than  long;  1  preocular;  2  postoculars;  temporals 
1+2;  8  upper  labials;  5  lower  labials  in  contact  with  the  anterior  chin 
shields,  which  areas  long  as  or  a  little  longer  than  the  poster i or ;  body 
cylindrical  wi th  1  7  rows  of  smooth  sea  1  es ;  1 39“ 1 46  vent ra 1 s ;  anal  divided; 
72-80  pairs  of  subcaudals;  tail  one  quarter  of  the  total  length. 

This  species  has  been  placed  in  Liophis. 

Ninia  atrata  (Hallowell)  Collared  snake 

DISTRIBUTION.  -  Central  and  northern  South  America,  and  Trinidad  and  To¬ 
bago  where  it  is  common. 

BIOLOGY.  -  Nocturnal  and  ter  res t r i a  1 ,  living  under  leaf  mould,  logs,  stones 
and  decaying  vegetation.  Found  in  suburban  gardens  but  most  common  in 
forested  areas.  They  feed  principally  on  insects  and  other  soft-bodied 
arthropods.  Harmless  and  docile,  when  alarmed  they  flatten  the  body 
against  the  ground. 

DESCRIPTION.  -  Length  from  5  inches  (130  mm)  at  hatching  to  a  maximum  of 
18  inches  (460  mm) ;  an  average  specimen  is  15  inches  (380  mm).  Blue-black 
above  with  a  pink,  wh i te  or  orange  occipital  blotch  which  may  be  divided 
centrally  and  which  darkens  with  maturity  until  in  theadult  it  is  almost 
invisible;  lips  yellow;  belly  uniformly  white  or  cream  with  the  caudal 
scales  bordered  with  black. 

Head  (Figure  33>)  moderately  distinct  fromneck;  eyesmall  with  ver¬ 
tically  elliptical  pupil;  elongate  1  orea  1  ;  pref ron ta 1  borders  eye; 2  pos t- 
oculars;  temporals  1+2;  8  (rarely  7)  upper  labials;  4  or  5  lower  labials 
in  contact  with  the  anterior  chin  shields,  which  are  much  longer  than 
the  posterior;  mature  males  have  spiny  tubercles  on  chin  scales;  body 
slightly  compressed  with  19  rows  of  more  or  less  strongly  keeled  scales; 
1 2 9” 1 5 7  ventrals;  anal  undivided;  34-67  pairs  of  subcaudals;  tail  one 
fifth  to  one  sixth  of  the  total  length. 

This  species  is  also  known  as  N.  lansbergi  (Dumeril)  and  has  been 
placed  in  the  genus  Streptophorus . 


ELAPIDAE 


Micrurus  lemniscatus  (Linnaeus) 


Large  coral 


DISTRIBUTION.  -  Amazonian  South  America,  the  Guyanas  and  Trinidad. 
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BIOLOGY.  -  Nocturnal,  terrestrial,  burrowing  in  soil  and  forest  litter. 
They  are  common  in  the  higher  forested  areas  where  they  feed  on  other 
snakes  (including  their  own  species),  lizards  and  ,  a  1 1 eged 1 y ,  freshwater 
eels  (Symbranchus) .  Except  in  large  specimens,  the  short  fixed  teeth 
in  the  front  of  the  upper  jaw  cannot  inflict  a  deep  wound,  but  the  neuro¬ 
toxic  venom  is  extremely  powerful  and  difficult  to  treat.  The  strike  is 
really  a  lunge,  and  is  relatively  slow  and  short  in  range;  however  the 
snake  will  chew  on  the  bite  and  inject  a  substantial  amount  of  venom. 
Their  nocturnal  habits  make  their  temperament  deceptive,  for  by  day  they 
are  s 1 ugg i sh  and rel uctant  to  bite,  but  at  night  the  same  individual  may 
be  very  act i ve  and  aggress i ve .  Live  specimens  should  not  be  handled,  for 
the  pressure  required  to  avoid  being  bitten  is  sufficient  to  damage  the 
snake  i nterna 1 1 y . 

DESCRIPTION.  -  Length  from  8  inches  (205  mm)  at  hatching  to  a  maximum  of 
4  feet  (1220  mm);  an  average  specimen  is  2  feet  (610  mm).  The  Trinidad 
subspecies  is  M.  1.  diutius  Burger,  which  is  limited  to  northeastern 
South  America.  Body  with  complete  black  annuli  disposed  in  threes,  sub¬ 
equal  in  width  or  the  middle  one  a  little  broader,  1 1  - 1 A  sets  of  such 
annuli  are  separated  by  more  or  less  broad  orange-red  interspaces  which, 
like  thenarrow  yellow  annuli  within  theblack  triads,  may  have  the  scales 
edged  with  black;  head  yellow;  end  of  snout  and  band  across  middle  of 
head  black;  often  a  roundish  black  spot  on  occiput. 

Head  (Figure  34 .)  sma 11,  notdistinct  from  neck;  eye  small  with  ver¬ 
tically  elliptical  pup i  1  ; no  loreal ;  1  preocular;  2 pos tocu 1 ars ;  temporals 
1+1;  7  upper  labials;  4  lower  labials  in  contact  with  the  anterior  chin 
shields,  whichare  as  long  as  or  a  little  longer  than  the  posterior;  body 
cylindrical  with  15  rows  of  smooth  scales;  21 3-226  ventrals  in  males, 
226-242  in  females;  anal  divided;  36-38  subcauda 1 s  in  males,  25“ 39  in 
females,  pa i red  or  part  1 y  single  partly  double;  tail  one  twelfth  of  total 
length  in  females,  one  tenth  in  males. 

This  species  is  also  known  as  M.  marcgravii  (Weid)  and  has  beenplaced 
in  the  genus  Elaps. 


Miorurus  psyches  (Daudin)  Small  coral 

DISTRIBUTION.  -  Northern  South  America  and  Trinidad.  Early  records  from 
St.  Vincent  and  St.  Thomas  are  almost  certainly  collector's  errors. 

BIOLOGY.  -  Nocturnal,  terrestrial,  burrowing  in  soil  and  under  forest 
litter.  They  are  common  throughout  Trinidad,  even  in  town  gardens,  but 
at  higher  altitudes  in  the  hills  they  become  less  common  and  seem  to  be 
replaced  by  M,  lemniscatus .  They  feed  principally  on  other  snakes, espec i - 
ally  Atractus  which  occupies  the  same  habitat,  and  even  members  of  their 
own  species.  Young  snakes  are  probably  insectivorous.  In  captivity  the 
temperament  is  deceptive,  for  though  docile  by  day  their  behav i or  at  night 
is  very  aggressive.  When  alarmed  they  flatten  the  tail  and  press  the 
body  close  to  the  ground.  Their  strike  is  really  a  lunge  with  rather  a 
short  range.  Though  incapable  of  biting  deeply  on  account  of  the  small 
fixed  front  teeth  and  small  gape,  they  chew  when  they  bite  and  the  neuro¬ 
toxic  venom  is  very  powerful  and  difficult  to  treat.  Live  specimens 
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should  not  be  held  in  the  hand,  for  the  pressure  required  to  prevent  them 
biting  is  sufficient  to  damage  them  internally.  Mating  takes  place  from 
January  to  May ,  with  the  eggs  being  laid  from  July  to  September  inclutches 
of  from  2  to  6,  each  egg  measuring  0.8  by  0.25  inches  (20  x  6  mm). 

DESCRIPTION.  -  Length  from  5.5  inches  (140  mm)  at  hatching  to  a  maximum 
of  32  inches  (815  mm);  an  average  specimen  is  16  inches  (41  0  mm).  The 
Trinidad  subspecies,  M .  p .  ciroinalis  (Dumeril,  B i bron  and Dumer i 1 )  ,  also 
occurs  on  the  adjacent  mainland  in  Venezuela.  The  body  has  21-31  com¬ 
plete  black  annuli,  edged  with  yellow  and  separated  by  broad  red  inter¬ 
spaces;  the  tail  is  mainly  black  butwith  5“8  annuli  in  females  and  8-12 
in  males;  all  scales  are  tipped  with  black;  head  black  above,  with  head/ 
neck  interface  broadly  yellow. 

Head  (Figure  35.)  small,  not  d i st i net  from  neck ;  eye  small  with  ver¬ 
tically  elliptical  pup i  1  ;  no  1 orea 1 ;  1  preocu 1 ar ;  2  (rarel y  1 )  pos tocu 1 ars  ; 
temporals  1  +  1;  7  upper  labials;  3  or  4  lower  labials  in  contact  with  the 
anterior  chin  shields,  which  are  shorter  than  the pos ter i or ;  body  cylin¬ 
drical  with  1  5  rows  of  smooth  scales;  1 80- 1 93  ventrals  in  males,  1 9 A- 209 
in  females;  anal  divided;  40-50  subcaudals  in  males,  30-35  in  females, 
pa i red  or  part  1 y  single  partly  double;  tail  infemale  one  tenth,  in  males 
about  one  sixth  of  the  total  length. 

This  species  has  also  been  known  as  M.  ciroinalis  (Dumeril)  and  M. 
corallinus  (Weid),  and  has  been  placed  in  the  genus  Elaps. 


V  I  PER  I DAE-CROTAL I NAE 


Bothrops  atrox  (Linnaeus)  Fer-de-Lance 

DISTRIBUTION.  -  Tropical  South  America  east  of  the  Andes  from  Colombia 
to  northern  Argentina,  and  Trinidad.  Closely  related  species  occur  on 
St.  Lucia  ( B .  caribbaea)  and  Ma rt i n i que  (lanceolata)  .  There  are  two  speci¬ 
mens  in  the  United  States  National  Museum  of  Natural  History  allegedly 
taken  on  Tobago  inl878butthey are  almost  certainly  incorrectly  labelled. 

BIOLOGY.  -  Principally  nocturnal,  but  found  during  theday  basking  in  the 
sun  on  the  banks  of  forest  streams.  Occasionally  they  are  encountered 
in  open  country  far  from  water.  Normally  terrestrial,  they  are  sometimes 
arboreal  andmay  visit  human  habitations  in  rural  areas  insearch  of  food. 
They  feed  mainly  on  small  mammals  which  they  locate  at  night  with  the 
heat-sensitive  loreal  pit,  butalso  take  lizards,  frogs,  birds  and  cray¬ 
fish.  Large  prey  is  immobilized  with  the  large  venom-conducting  teeth 
at  the  front  of  the  mouth  and  then  eaten  head  first.  There  is  no  known 
ev i dence  of courtsh i p  or  postnatal  care.  Mating  takes  place  in  May,  June 
or  July  and  about  12  young  are  born  between  September  and  January.  There 
are  mainland  records  of  broods  of  more  than  70.  Only  if  teased  will  they 
become  aggressive,  and,  if  treated  gently,  they  do  well  in  captivity, 
feeding  readily  and  experiencing  no  difficulty  in  shedding  their  skin. 
These  snakes  should  not  be  handled,  for  the  hemolytic  venom  is  potent 
and  copious.  Even  small  specimens  can  inflict  serious  deep  wounds.  They 
can  strike  over  a  distance  that  is  almost  a  third  of  their  length,  but 
before  doing  so  they  vibrate  the  tip  of  the  tail,  which  in  dry  leaves, 
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produces  a  clearly  audible  sound.  It  has  been  suggested  that  the  tail 
vibrations  are  tomesmerize  the  prey,  but  it  seems  more  likely  that  they 
are  a  warn  i  ng s imi 1 ar  i  n funct ion  to  the  rattle  of  a  rattlesnake.  However, 
the  bright  yellow  color  of  the  tail  in  young  Bothrops  atrox  does  leave 
the  question  somewhat  open.  These  snakes  are  extremely  dangerous  and 
should  be  treated  with  great  respect. 

DESCRIPTION.  -  Length  from  11  inches  (280  mm)  at  birth  to  a  maximum  of 
just  under  10  feet  (3050  mm),  a  Trinidad  specimen  over  6  feet  ( 1 830  mm) 
is  exceptional.  The  constant  differences  between  the  two  Antillean  pop¬ 
ulations  and  those  oft  he  mainland  andTrinidad  have  led  to  the  recog n i t i on 
of  three  distinct  species.  Females  are  consistently  heavier  than  males. 
Color  is  variable,  grey  brown,  reddish,  yellow  or  olive  above,  rarely 
uniform,  sometimes  with  more  or  less  distinct  dark  spots  or  crossbands, 
but  more  commonly  with  dark  triangles  on  the  sides  with  pale  edges  and 
centers;  a  dark  streak  from  the  eye  to  theangle  of  the  jaw;  lower  parts 
yellowish,  un i form  or  powdered  or  spot ted  with  brown,  or  brown  with  light 
spots . 

Head  (Figure  36.)  large,  broad,  pointed,  with  a  raised  rim  around 
the  anterior  edge,  upper  surface  covered  with  small  keeled  scales,  dis¬ 
tinct  from  neck;  eye  rather  small  with  round  pupil;  loreal  pit  midway 
between  eye  and  nostril;  supraoculars  large;  pair  of  large  internasals 
forming  a  suture  with  eachot  her;  2or3  postocu  1  ars  ;  1,2  or  3  subocu  1  ars  , 
separated  from  labials  by  one  or  two  series  of  scales;  7  or  8  upper  la¬ 
bials;  body  feebly  tompressed  with  2 3 “ 3 3  rows  of  sharply  keeled  scales; 
161-240  ventrals;  ana  1  und i v i ded ;  46-73  subcaudals,  mostly  inpairs;  tail 
about  one  sixth  of  the  total  length. 

This  species  has  been  placed  in  Lachesis  and  Trimeresurus . 


Lachesis  muta  (Linnaeus)  Bushmaster 

DISTRIBUTION.  -  Tropical  Central  and  South  America,  from  Costa  Rica  to 
central  Brazil,  and  Trinidad. 

BIOLOGY.  -  Nocturnal  and  terrestrial,  resting  during  the  day  in  disused 
mammal  burrows  and  other  concealing  situations.  They  feed  ma i n 1 y  on sma 1  1 
ground-dwelling  forest  mammals,  which  they  detect  at  night  with  their 
heat  sensitive  loreal  pit.  When  disturbed,  the  tail  is  vibrated  rapidly 
which  in  dry  leaves,  produces  a  buzzing  sound  which  is  not  unlike  the 
rattle  of  a  rattlesnake.  They  are  alledged  to  give  off  a  detectible 
odor  when  alarmed.  Contrary  to  popular  belief,  the  temperament  is  nor¬ 
mally  placid,  although  they  do  not  do  well  in  captivity  unless  the  tem¬ 
perature  is  maintained  at  or  below  75°F  (24°C) ;  above  this  temperature 
they  are  reluctant  to  feed  and  have  great  difficulty  in  sloughing  their 
skin.  These  snakes  must  be  regarded  as  very  dangerous,  for  the  front 
hinged  teeth  are  relatively  long  (1.20  inches  (30  mm)  in  a  11  feet  (3350 
mm)  specimen  fromCosta  Rica)  andean  inject  a  large  quantity  of  powerful 
hemolytic  venom.  The  strike  canexceed  one  third  of  the  total  body  length, 
and  the  venom  sacs  are  sufficient  to  supply  five  or  six  serious  bites. 
The  principal  teeth  are  per i od i ca 1 1 y  replaced  from  reserve  teeth  mounted 
just  behind  them, so  broken  fangs  can  be  replaced  in  about  10  days.  These 
snakes  should  definitely  not  be  handled  for, apart  from  the  risk  of  being 
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bitten,  the  vertebrae  just  behind  the  head  are  very  fragile.  About  12 
eggs,  each  a  little  over  3  inches  (76  mm)  long  are  laid  in  subterranean 
burrows  and  guarded  by  the  female  until  they  hatch.  The  egg  laying  habit 
is  unusual  among  vipers.  There  is  some  evidence  that  themale  parent  may 
remain  associated  wi th  the f ema 1 e  for  some  t ime  after  mat i ng  .  Many  speci¬ 
mens  are  parasitized  by  the  pentastomid  lung  worm  Porocephalus , 

DESCRIPTION.  -  Length  from  12  inches  (305  mm)  at  hatching  toan  authentic 
maximum  of  11  feet  A  inches  (3450  mm)  in  Costa  Rica;  any  specimen  over  8 
feet  (2440  mm)  from  Trinidad  is  quite  exceptional.  Females  are  heavier 
than  males.  The  Trinidad  subspecies,  L .  m.  muta  (Linnaeus)  is  typical 
of  the  majority  of  the  range  of  the  species.  Yellowish  or  pinkish  above 
with  a  series  of  large  rhomboidal  dark  brown  or  blackish  spots  enclosing 
lighter  centers;  a  black  streak  from  the  eye  to  the  angle  of  the  jaw. 

Head  (Figure  37.)  large,  flattened,  broad,  distinct  from  neck;  eye 
small  with  round  pupil;  upper  surface  covered  wi th sma 1  1  granular  scales; 
supraocular  narrow;  2  or  3  scales  separating  the  internasals  in  front; 
4  or  5  ser i es  of  sea  1 es  separating  the  eye  from  the  upper  labials;  large 
pit  inloreal  shield;  9  or  10  upper  labials;  body  cylindrical  with  3 5“ 3 7 
rows  of  strongly  keeled  scales;  200-230  ventrals;  anal  undivided;  32-50 
subcaudals,  mostly  in  pairs;  tail  about  one twe 1 fth  of  the  total  length, 
tip  of  tail  covered  with  uniformly  keeled  scales. 


AN  I  LI  I  DAE 


Anilius  scytale  (Linnaeus) 

DISTRIBUTION.  -  South  America  eastof  theAndes.  The  only  record  hitherto 
attributed  to  the  West  Indies  refers  to  a  specimen  taken  at  Trinidad, 
Bolivia!  The  snake  is  known  from  eastern  Venezuela  so  it  is  possible 
that  itoccurs  onTrinidad,  though  from  its  bright  colors  one  would  expect 
at  least  one  specimen  to  have  been  collected. 

BIOLOGY.  -  Nocturnal,  burrowing  in  damp  soil  and  decaying  vegetation.  On 
the  mainland  they  feed  on  snakes,  freshwater  eels  {Symbranchus) ,  apodans 
( Typhloneotes )  and  insects.  They  rarely  survive  long  in  captivity. 

DESCRIPTION.  -  Length  from  5  inches  (130  mm)  at  birth  to  an  extreme  of 
32  inches  (815  mm);  an  average  spec  i  men  is  22  inches  (560  mm).  The  smooth 
cylindrical  body  is  red,  becoming  yellow  in  preservatives,  with  more  or 
less  complete  black  annuli;  dorsal  scales  sometimes  edged  with  brown; 

vestiges  of  the  pelvic  limbs  project  as  a  clawoneach  side  of  the  vent. 

Head  (not  illustrated)  very  small,  not  distinct  from  neck;  2  very 
large  preoculars;  1  small  ocular,  longer  than  broad,  usually  in  contact 
with  an  equally  large  occipital;  ocular  shield  transparent,  covering  an 
extremely  small  eye  with  round  pupil;  nasals  undivided  and  contiguous 
behind  rostral;  no  loreal ,  preocu 1 ar  or postocu 1 ar ;  supraocular  and  par¬ 
ietal  approximately  equal  in  s i ze  and scarcel y  larger  than  the  scales  on 
the  back  of  the  head;  5  or  6  upper  labials,  third  and  fourth  in  contact 
with  ocular;  body  sea  1  es smooth ,  in  19  or  21  rows;  210-244  ventrals,  only 


Bulletin  Maryland  Herpetological  Society 


Page  259 


Volume  13  Number  4  December  1977 

a  little  larger  than  the  rows  of  body  scales;  anal  undivided;  9"14  sub- 
caudals;  tail  extremely  short  and  blunt. 


COLUBRIDAE  (BO  I G I NAE) 

Oxybelis  fulgidus  (Daudin)  Green  horsewhip 

DISTRIBUTION.  -  Tropical  Central  and  South  America.  No  confirmed  records 
are  known  f  rom Tr i n i dad  ,  but  they  are  known  from  Patos  Island  in  the  Gulf 
of  Paria  which  was  under  Trinidadian  jurisdiction  until  1942. 

BIOLOGY.  -  Diurnal  and  nocturna 1 ,  exclusively  arboreal,  preferring  small 
bushes  and  low  trees.  They  feed  on  lizards  and  fledglings,  probably  in 
the  same  way  as  0.  aeneus .  When  molested  they  puff  up  the  anterior  end 
of  the  body  todisplay  vivid  colors  which  are  normally  concealed  beneath 
the  scales. 

DESCRIPTION.  -  Adult  length  from  an  average  of  5  feet  (1525  mm)  to  a 
maximum  of  about  7  feet  (2135  mm).  Bright  green  above,  yellowish  green 
beneath  and  on  the  upper  lip;  a  yellowish-white  line  along  each  side  of 
the  belly  and  tail. 

Head  (Figure  38.)  elongate,  distinct  fromneck;  eye  largewith  round 
pupil;  no  loreal;  prefrontal  incontact  with  2  or  3  labials;  1  preocular, 
narrowly  separated  fromfrontal;  2  (rarely  1)  postoculars;  temporals  very 
large,  1+2;  9  or  10  upper  labials;  4  lower  labials  in  contact  with  the 
anterior  chin  shields,  which  are  much  shorter  than  the  posterior;  body 
compressed  with  17  rows  of  scales,  dorsal  rows  feebly  keeled;  204-21 0 
ventrals;  anal  divided;  152-160  pairs  of  subcaudals;  tail  one  third  of 
the  total  length. 


Pseudoboa  ooronatus  (Schneider) 

DISTRIBUTION.  -  Tropical  South  America.  The  Trinidad  records  are  all 
probably  mi s i den t i f i cat i ons  of  P.  neuweidii .  The  conf us i on  may  have  been 
compounded  by  specimens  of  P.  ooronatus  having  been  reliably  taken  at 
Trinidad,  Bolivia  (see  also  Anilius  scytale) . 

BIOLOGY.  -  The  biological  data  attributed  to  P.  ooronatus  in  papers  on 
Trinidad  snakes  should,  almost  certainly,  be  applied  to  p.  neuweidii . 

DESCRIPTION.  -  Head  (not  illustrated)  moderately  d i st i net  from  neck ;  eye 
rather  small  with  vertically  elliptical  pupil;  loreal;  1  preocular;  2 
postoculars;  temporals  2+2  or  2+3;  8  (rarely  7)  upper  labials;  4  lower 
labials  in  contact  with  the  anterior  chin  shields,  which  are  as  long  as 
or  a  little  shorter  than  the  posterior;  body  feebly  compressed  with  17 
rows  of  smooth  scales;  1 71  —208  ventrals;  anal  undivided;  80-97  single 
subcaudals;  tail  a  little  less  than  one  quarter  of  the  total  length. 
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Pseudoboa  guerini  (Dumeril  and  Bibron) 

The  taxonomic  status  of  this  species  is  uncertain  for  it  differs  from  P. 
neuweidii  only  in  that  the  snout  is  acute-angled  when  viewed  from  the 
side.  The  Trinidad  citations  in  the  literature  are  based  upon  a  single 
specimen  recorded  by  Werner  in  1899-  No  other  specimens  have  since  been 
recogn i zed  and  the  species  shou 1 d  be  del eted  from  the  authenticated  list. 


INTERPRETATION  OF  VERNACULAR  NAMES 


Anaconda 

Annulated  night  snake 

Bah  belle  chemi n 

Beauty  of  the  road 

Belle  chem i n 

B i  rd-eat i ng  snake 

Black  andyellow  rat  snake 

B 1 ack  c r i bo 

B 1 ackhead 

Blind  snake 

Boa  constrictor 

Brown  banded  water  snake 

Bur rowi ng  snake 

Bushmas ter 

Camoud i 

Cascabe 1  (Cas  tabe 1 ) 

Cascabe 1  dorm i 1 1  on 
Checkerbelly  (Chequerbel 1 y ) 
Chunkhead 
C 1  i  bo 

Cloud  snake 
Coffee  snake 
Col  1 ared  snake 
Cora i 1 
Coral  snake 
Couesse 
Cr  i  bo 
Cut  1  ah 


Euneotes  murinus 

Leptodeira  annulata 

Leimadophis  melanotus 

Leimadophis  melanotus 

Leimadophis  melanotus 

Pseustes  poecilonotus 

Spilotes  pullatus 

Clelia  elelia 

Tantilla  melanocephala 

Leptotyphlops  or  Typhlops 

Boa  constrictor 

Helicops  angulatus 

Leptotyphlops  or  Typhlops 

Lachesis  muta 

Eunectes  murinus 

Corallus  enydris 

Corallus  enydris 

Siphlophis  cervinus 

Leptodeira  annulata 

Drymarchon  corais  or  Clelia  clelia 

Sibon  nebulata 

Einia  atrata 

Ninia  atrata 

Micrurus 

Micrurus 

Mastigodryas  boddaertii 
Drymarchon  corais  or  Clelia  clelia 
Pseustes  poecilonotus 
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Doghead 

Corallus  enydris 

El  Tigre 

Spilotes  pullatus 

False  coral 

Erythrolamprus  aesculapii 

False  false  coral 

Tripanurgos  compressus 

Fa  1 se  mapep i re 

Leptodeira  annulata 

Female  coral 

Micrurus  lemniscatus 

Fer  de  lance 

Bothrops  atrox 

Fiddle  string  mapepire 

Sibon  nebulata  or Imantodes  cenchoa 

Garden  snake 

Leptodeira  annulata 

Golden  tree  snake 

Chironius  carinatus 

Grass  snake 

Mastigodryas  boddaertii 

Green  horsewhip  snake 

Oxybelis  fulgidus 

Ground  snake 

Atractus  trilineatus 

High  woods  coral 

Leimadophis  reginae 

Horsewhip  snake 

Hu i 1 1  a  (Hu i 1 1 e  ,  Hu i 1 1 i a ) 

Oxybelis  aeneus 

Eunectes  murinus 

Indigo  snake 

Dry  mar chon  corais 

Jack  snake 

Epicrates  cenchria 

Large  coral 

Laura  (Lora) 

Micrurus  lemniscatus 

Leptophis  ahaetulla 

Liana  snake 

Pseustes  poecilonotus  or  sulphur eus 

L  i  guez 

Oxybelis  aeneus 

Lineated  worm  snake 

Typhlops  trinitatis 

Maca  j  ue 1 

Boa  constrictor 

Machete 

Leptophis  ahaetulla 

Machette  savanne 

Chironius  carinatus 

Machette  couesse 

Mastigodryas  boddaertii 

Male  coral 

Micrurus  psyches 

Mangrove  mapepire  (snake) 

Liophis  cobella 

Mapana  re 

Corallus  enydris 

Mapep i re 

Mapepire  balsin  (balcin) 

Any  dangerous- 1 ooki ng  snake 

Bothrops  atrox 

Mapepire  corde  violin 

Imantodes  cenchoa  or Sibon  nebulata 

Mapep i re  mangue 

Liophis  cobella 

Mapep ire  va 1 s  i  n 

Bothrops  atrox 
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Mapepi re  velour (e) 

Mapepi re  z 'anana 
Massarana 
Moon  snake 
Mustarangue 
Night  snake 
Parrot  snake 
Patonero 

Pineapple  mapepire 
Pike-headed  snake 
Pseudofalse  coral 
Rabo  frito 
Rainbow  boa 
Rat  snake 
Ra tonero 

Red-sided  water  snake 
Reticulate  snake 
Reticulated  worm  snake 
Ri  go i se-argentee 
Ringneck  snake 
Ringed  boa 
Serpentes  (Grenada) 

Serpent  cora i 1 
Slug-eating  snake 
Sma 1 1  cora 1 
Sna i 1 -eat i ng  snake 
Sombre  false  coral 
Spine-tailed  blind  snake 
Spine-tailed  worm  snake 
Squirrel  snake 
S tub-ta i 1 ed  snake 
Tete  chien 

Three-lined  worm  snake 
Tiger  snake  (Tigre,  Tigro) 
Tree  boa 


Pseudoboa  neuweidii  or  Epicrates  cenchria 

Lachesis  muta 

Clelia  olelia 

Pseudoboa  neuweidii 

Clelia  clelia 

Leptodeira  annulata 

Leptophis  ahaetulla 

Pseudoboa  neuweidii 

Lachesis  muta 

Oxybelis  aeneus 

Tripanurgos  compressus 

Bothrops  atrox  j  uven i 1 es 

Epicrates  cenchria 

Spilotes  pullatus 

Pseudoboa  neuweidii 

Hydrops  triangularis 

Leimadophis  reginae 

Typhlops  reticulatus 

Oxybelis  aeneus 

Ninia  atratus 

Epicrates  cenchria 

Corallus  enydris 

Micrurus 

Sibon  nebulatus 

Micrurus  psyches 

Dipsas  variegata 

Oxyrhopus  petola 

Typhlops 

Typhlops 

Leimadophis  melanotus 
Atractus  trilineatus 
Corallus  enydris 
Atractus  trilineatus 
Spilotes  pullatus 
Corallus  enydris 
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Variegated  snake 
Vidua  (Vidue) 

Vine  snake 
Water  boa 
Water  snake 
Water  coral 
Whiplash 
Wh i psnake 

White-collared  snake 
White-faced  worm  snake 
White  snake  (St.  Vincent) 
Worm  snake 

Yellow-bellied  puffing  snake 

Yellow-headed  worm  snake 

Yel low  machete 

Yel 1 ow-ta i 1 ed  cr i bo 

Yel low  tree  boa 

Z'anana  mapepire 


Siphlophis  cervinus 

Clelia  clelia  or  Drymarchon  corais 

Oxybelis  aeneus 

Eunectes  murinus 

Helioops  or  Hydrops 

Hydrops  triangularis 

Leptophis  ahaetulla 

Oxybelis  aeneus 

\ 

Hinia  atrata 
Leptotyphlops  tenella 
Mastigodryas  boddaertii 
Typhlops  or  Leptotyphlops 
Pseustes  sulphureus 
Leptotyphlops  tenella 
Chironius  carinatus 
Drymarchon  corais 
Corallus  enydris 
Lachesis  muta 
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Figure  2.  Typhlops  reticulatus  (x  5.1) 
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Figure  3.  Leptotyphlops  tenella  (x  6.8) 
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Figure  4.  Boa  constrictor  (x  2.4) 
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Figure  5.  Corallus  enydris  (x  2.4) 
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Figure  7*  Euneotes  murinus  (x  2.0) 
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Figure  8.  Dipsas  variegata  (x  4.8) 
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Figure  9.  Sibon  nebulata  (x  5.*0 
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Figure  10.  Chironius  carinatus  (x  2.0) 
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Figure  11.  Drymarchon  corals  (x  2.0) 
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Figure  13.  Liophis  cobella  (x  4.1) 
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Figure  1 4.  Mastigodryas  boddaertii  (x  3.4) 
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Figure  15.  Pseustes  poecilonotus  (x  1.7) 
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Figure  16.  Pseustes  suipnureus  (x  1.7) 
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Figure  17.  Spilotes  pullatus  (x  2.4) 
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Figure  1 8.  Clelia  clelia  (x  2.4) 
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Figure  19.  Erythro lamprus  aesoulapii  (x  5**0 
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Figure  20.  Imantodes  oenohoa  (x  6.1) 
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Figure  21.  Leptodeiva  annulata  (x  4.1) 
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Figure  22.  Oxybelis  aeneus  (x  3.*0 
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Figure  23.  Oxyrhopus  petola  (x  5.^0 
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Figure  24.  Pseudoboa  neuwebdzi  (x  3.1) 
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Figure  26.  T ant  ilia  melanooephala  (x  6.8) 
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Figure  28.  Atr actus  trilineatus  (x  6.8) 
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Figure  30.  Hydrops  triangularis  (x  5 •  4) 
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Figure  32.  Leimadophis  reginae  (x  4.8) 
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Figure  33-  Ninia  atrata  (x  6.8) 
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Figure  34.  Micrurus  lemniscatus  (x  4.8) 
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Figure  35-  Micrurus  psyches  (x  6.8) 
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Figure  36.  Bothrops  atrox  (x  1.4) 
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Figure  37 •  Lachesis  muta  (x  2.7) 
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Figure  38.  Oxybelis  fulgidus  (x  2.0) 
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ACS  INFORMATION  CENTER 

Inaneffort  to  meet  the  Increasing  demand  for  biological  expertise, 
U.S.  Department  of  Energy  has  agreed  to  sponser  a  biological  in- 
mation  Center.  Organized  and  managed  by  the  Association  of  Systema- 
s  Collections  (ASC) ,  the  Center  began  public  service  this  summer. 

"The  ASC  Information  Center  will  undoubtedly  become  an  invaluable 
vice  to  government,  private  interest  groups  and  corporations  alike," 
lained  Dr.  Stephen  Edwards,  ASC  executive  director. 

"In  addition,"  Dr.  Edwards  said,  "plans  indicate  our  information 
ter  will  be  more  efficient  than  other  known  biological  referral 
terns... in  terms  of  time,  comprehensiveness  and,  especially,  cost." 

The  Center's  efficiency  is  due  to  the  use  of  a  computer  that  lists 
ormation  on  some  500  biological  collections  throughout  the  country, 
taining  an  estimated  300  million  specimens.  The  names  of  over  1,400 
fessional  biologists  are  listed,  as  well 

The  Center  provides  the  names  of  those  biologists  who  can  perform 
ious  services  including:  collecting,  preserving  and  identifying 
icimens;  environmental  surveys;  evaluating  reports,  plans  or  environ- 
i ta 1  impact  statements;  teaching  or  training,  and;  providing  general 
ormation  about  plants  or  animals. 

The  Center  offers  this  information  in  two  forms.  The  Fundamental 
igram  provides  a  complete  roster  of  the  biologists,  with  expertise 
a  specified  field,  listed  with  the  ASC,  and  is  free  of  charge. 

The  Total  Program  eliminates  much  of  the  client's  time  spent  in 
eening  the  Fundamental  Program  list.  ASC  personnel  contact  each 
’son  on  the  original  list  to  determine  which  of  those  are  willing  and 
lilable  to  perform  the  service  needed.  A  nominal  fee  is  sometimes 
irged  for  the  Total  Program. 

Additional  referral  services  are  offered  to  those  seeking  access  to 
■ticipating  collections  and  library  materials.  Also,  the  ASC  assists 
arranging  a  specimen  repository  with  existing  collections. 

The  ASC,  headquartered  in  Lawrence,  Ks . ,  represents  65  member  insti- 
:ions  throughout  the  United  States.  Questions  and  information  requests 
‘  handled  by  information  specialist  Rebecca  Pyles.  The  ASC  Information 
iter's  phone  number  is  (913)  864-4867. 


>  I T  I  ON  OPEN 

distant  Curator,  Department  of  Ichthyology  and  Herpetology,  Royal 
:ar i o  Museum,  100  Queens  Park,  Toronto,  Ontario,  Canada  M5S2C6.  The 
4  is  now  accepting  applications  for  the  above  pos i t i on . . . app 1 i cat i ons 
)se  January  31  ,  1 978 . 

a  1 i f i ca t i ons  -  Univ.  grad.  (Ph.D.  or  equivalent  degree)  collection 

oriented.  Background  and  training  should  be  directly 
related  to  Systematics  and  Evolutionary  Biology,  with 
Lletin  Maryland  Herpetological  Society  Page  305 


Volume  13  Number  4 


December  19 


emphasis  on  the  application  to  that  field  :of  one  or 
more  of  zoogeography,  anatomy,  osteology,  and  biolog 
of  cold-blooded  vertebrates. 

Salary  -  Depending  on  qualifications  and  experience  starting 

salary  would  be  within  the  following  range  set  for 
Assistant  Curators:  $15,000  -  $25,500  plus  fringe 
benefits,  and  one  month  paid  annual  holidays. 

Appl i cat i ons  -  Send  letters  of  application  with  complete  C.V.  and 

list  of  publications;  and  the  names  and  addresses  of 
at  least  two  people,  professionally  employed  in 
Ichthyology  or  Herpetology,  that  you  have  asked  to 
write  letters  on  your  behalf;  to  Dr.  F.J.  Crossman, 
Chairman  Search  Committee  (Ichthyology  and  Herp¬ 
etology)  . 


NEW  BOOKS 

THE  BOOK  OF  TURTLES  by  Richard  E.  Nicholls 

"Emphasis  is  on  the  turtle's  natural  environments,  food  and  mating 
behaviors,  as  well  as  turtles  in  myth  and  legend,  and  man's  relations' 

to  this  fascinating  creature . "  Available  from  Running  Press,  38 

South  Nineteenth  Street,  Philadelphia,  Pa.  19103  at  $4.95,  soft  cover 
152  pp.  A  bulk  discount  of  20%  on  orders  of  five  or  more  copies,  pies 
include  $.25  per  copy  to  cover  postage. 


A  BI0GE0GRAPH I  CAL  ANALYSIS  OF  THE  CHIHUAHUAN  DESERT  THROUGH  ITS  HERPE( 
FAUNA  by  David  J.  Morafka 

"....intends  to  give  a  biological  profile  of  one  of  the  most  importan 
and  least  understood  compounds  of  the  Mexican  Plateau:  the  Chihuahuan 
Desert.  It  tries  to  define  this  Desert  in  terms  that  are  biologicall 
and  phys iogeograph i cal  1 y  realistic,  to  translate  this  definition  into 
an  explicit  geographical  base  map,  and  to  assess  and  reconstruct  the 
history  of  the  Desert  and  or  specific  biological  system,  its  herpeto- 
fauna,  through  the  evolution  to  its  contemporary  state."  Available 
from  Dr.  W.  Junk  B.V.,  Publishers  The  Hague.  1977,  vi  +  313  pp.,  1  co! 
frontispiece,  14  figs.,  12  tables  and  1 43  maps.  (ISBN  906193  210  6). 
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Society  Publications 


Back  issues  of  the  Bulletin  of  the  Maryland  Herpeto- 
logical  Society,  where  avai  table,  maybe  obtained  bywriting 
the  Executive  Editor.  A  list  of  available  issues  will  be 
sent  upon  request.  Individual  numbers  in  stock  are  $2.00 
each,  unless  otherwise  specified. 

The  Society  also  publishes  a  Newsletter  on  a  somewhat 
irregular  basis.  These  are  distributed  to  the  membership 
free  of  charge.  Also  published  are  Maryland  Herpetofauna 
Leaflets  and  these  are  available  at  $. 05/page  and  concern 
individual  species  accounts  of  Maryland's  amphibians  and 
rept i les. 

Information  for  Authors 

All  correspondence  should  be  addressed  to  the  Execu¬ 
tive  Editor.  Manuscripts  being  submitted  for  publication 
should  be  typewritten  (double  spaced)  on  good  quality  8£ 
x  11  inch  paper,  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon.  Indicate 
where  illustrations  or  photographs  are  to  appear  in  text. 
Cite  all  literature  used  at  end  in  alphabetical  order  by 
author. 

Major  papers  are  those  over  5  pages  (double  spaced, 
elite  type)  and  must  include  an  abstract.  The  author's 
name  should  be  centered  under  the  title,  and  the  address 
is  to  follow  the  Literature  Cited.  Minor  papers  are  those 
papers  with  fewer  than  5  pages.  Author's  name  is  to  be 
placed  at  end  of  paper  (see  recent  issue).  For  additional 
information  see  Style  Manual  for  Biological  Journals  (3rd 
edition),  American  Institute  of  Biological  Sciences,  1 401 
Wilson  Blvd.,  Arlington,  Va.  22209.  Price  is  $6.00,  and 
checks/money  orders  should  be  made  payable  to  "AIBS". 

Reprints  are  available  at  $.025  a  page  and  should  be 
ordered  when  manuscripts  are  submitted  or  when  proofs  are 
returned.  Min  imum  order  is  100  reprints.  Edited  manuscript 
and  proofs  will  be  returned  to  author (s)  for  approval  and/or 
correction.  The  author  will  be  responsible  for  all  cor¬ 
rections  to  proof,  and  must  return  proof  preferable  within 
7  days. 
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